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RESULTS FROM A QUANTITATIVE QUESTIONNAIRE 
ON LIKES AND DISLIKES USED WITH A 
GROUP OF COLLEGE FRESHMEN 


ARTHUR W. KORNHAUSER 
University of Chicago 


A questionnaire very similar to the ones used by Freyd' was 
given to 110 freshmen in the School of Commerce and Adminis- 
tration of the University of Chicago in 1923. 

The student indicated his feeling toward each of the 164 items 
in the list by encircling one of the five symbols placed beside 
each item. The symbols are: 


L!—‘if you like the item very much”’ 

L—‘if you like the item’’ 

?—“if you have no decided feelings toward the item’”’ 
D—‘if you dislike the item’’ 
D!—“if you dislike the item very much’’ 


The summary on pages 86 to 90 shows the distribution 
of responses for each item. The items marked with an “‘x’’ 
are the ones that showed fairly clear differences between good 
and poor students. The 30 items marked ‘‘xx”’ are the ones 
which gave the best differentiation. 

The procedure used in evaluating the single items was as 
follows: The questionnaires were sorted into three groups ac- 
cording to the average first year marks of the students—the 
25 per cent with highest marks, the 25 per cent with lowest 
marks and the 50 per cent intermediate. From each of these 
three sets, 15 typical questionnaires were taken as a sample. 
Then a tabulation was made showing, for each item on the 


1 Dr. Max Freyd: A method for the study of vocational interests. 
Journal of Applied Psychology, September, 1922; The measurement of 


interests in vocational selection. Journal of Personnel Research, Octo- 
ber—-November, 1922. 
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SumMMARY OF RESPONSES TO QUESTIONNAIRE ON LIKES AND DISLIKES 
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recorded. 


* The symbols after this item were omitted by mistake in the original 
This fact explains the small number of responses 
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SUMMARY—Continued 
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SUMMARY—Continued 
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SUMMARY—Concluded 
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questionnaire, the number of L!’s encircled by the high medium 
and low groups respectively, the number of L’s encircled, and 
so on for the other symbols. Comparisons were next made for 
each item to see how great the differences were from group to 
group in the percentages checking the symbol or combination 
of symbols which gave the best differentiation. More specifi- 
cally, the percentage of the low group who encircled a symbol, 
say L!, was obtained; the percentage of the high and medium 
groups combined who checked the L! was similarly figured 
(the medium group was given double weight since it represented 
twice as many cases); then the difference between these two 
percentages was taken and the standard error of the difference 
was calculated. The size of the difference, with due regard to 
the size of the standard error, indicates the excellence of dif- 
ferentiation between the students with low marks and all other 
students. A parallel procedure was followed to ascertain how 
well each question differentiated between the high group and 
all other students. The questions which are checked on the 
list were selected on the basis of their value in differentiating 
both the low and the high students. 
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An example will serve to illustrate the method. Item 112 
(one of the best differentiating) was marked as follows by the 
three groups of students: 














L! L ? D D! 
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PY EINE. ik . co ccc cc ascesvas 3 3 \ 1 0 
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The best differentiation is secured by taking the percentage who 
marked L! or L. In the case of the differentiation of the high 
students from the other, the percentages are 


Per cent of high group who marked L! or L. a 
Per cent of low and medium groups who marked Lic or rL 


The difference is 0.53. The standard error of the difference is 
obtained from the formula? 
PiQi , PQs 
E*, = » m4 
where P; is the per cent of one group giving the answer, Q; the 
per cent of this group not giving the answer, P, the per cent of 
the other group giving the answer, and Q, the per cent of that 
group not giving the answer. N, and N: are the numbers of 
individuals in the two groups respectively. The standard error 
in the present instance is 0.097. It becomes clear, then, that. 
this item shows a large and significant difference between high 
students and others. 
The same item considered with respect to the differentiation 
of the low group from the others gives results as follows: 


Per cent of low group who marked L! or L................ 40 
Per cent of high and medium groups (medium given double 
AS Sn 58 





* Yule: Introduction to the Theory of Statistics, p. 269. Freyd: 
The measurement of interests in vocational selection. Journal of 
Personnel Research, October-November, 1922. 
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The difference is 0.18; the standard error is 0.146—a somewhat 
uncertain differentiation. Even so, there is a fair probability 
of some difference occurring. The item is certainly one to be 
retained in view of its excellence in marking off the high 
students. 

Each of the 164 items of the questionnaire was evaluated in 
this way and then selected or rejected on the basis of the extent 
and certainty of the percentage differences. For each checked 
item in the list, the symbol or combination of symbols which 
gave the best differentiation isindicated by the numbers in italics. 
These symbolsare, at the same time, the ones which receive credit 
if we are scoring the questionnaires with a view to selecting the 
more capable students. Thus item 1 gave good differentiation 
(it is checked) ; the differentiation is best if we take the marking 
of L! and L (they are italicized); and finally, if we are scoring 
a questionnaire we should give credit (say, a score of+1) for 
the encircling of L! or L. 

The 108 students who filled in the questionnaire completely 
were given scores on the 30 double-checked items—a credit of 
one point being allowed for each item marked in the specified 
way. The scores ranged from 7 to 26. The correlation be- 
tween these scores and average first year marks was 0.52—a 
coefficient of about the same size as those obtained with intel- 
ligence tests. (The correlation between the questionnaire 
scores and the Otis intelligence test was 0.29). There is, how- 
ever, a more serious question of reliability in the case of the 
questionnaire score. Evidence of the serious lack of reliability 
is disclosed by a comparison of the correlation coefficients for 
two different groups. For the 45 people who were used in our 
sample groups, the correlation between questionnaire score and 
first year marks was 0.73; the corresponding relationship for the 
other 63 students of the 1923 class was 0.17. The coefficient of 
0.73 is in a sense fictitious, since the items were deliberately 
chosen in a manner to make this correlation as close as possible. 
The fact that the correlation is only 0.17 for the remaining 
members of the same general group indicates that the method 
gives results so inconsistent and unstable as to be of little value. 





: 










































QUESTIONNAIRE OF LIKES AND DISLIKES 93 


The unreliability of the questionnaire results became further 
apparent through the following comparison. In order to check 
the results obtained from our sample of 45 questionnaires, 
another sample of 30 (10 high, 10 medium and 10 low) was 
taken. Of the 30 questions which gave the best differentiation 
in the first sample, only eight gave even fairly good results in the 
new sample. The correlation of total scores on the 30 items, 
with average marks, was 0.20 in this group of 30 people, as 
contrasted with the 0.73 in the original sample.* 

The conclusion appears amply justified that the question- 
naire gave results so unreliable that no use caz be made of it 
in predicting the collegiate work of students.‘ 

Certain special tendencies in the marking of the question- 
naire were studied to see whether significant reiations might be 
found in directions other than those we have been discussing. 
Some slight differences appear between good and poor students 
in the total number of each symbol marked. The figures are 
(in percentages) : 




















L! L ? D D! 
BS 4, 5 6cdvookeentuaves cues 15.1 | 35.2 | 27.8 | 14.5] 7.4 
Medium students..................| 15.7 | 30.0 | 27.6 | 15.7 | 11.0 
SP NN Si aed. Se Cae: 18.4 | 35.0 | 26.9 | 13.4 | 10.2 





The correlation between first year scholarship and total number 
of L!’s and D!’s encircled for all 108 students is — 0.22. This 


* We have recently analyzed the results from the same questionnaire 
used with the 1924-1925 freshman class. Obviously the questionnaire 
has little value as a predictive device if the questions which are signifi- 
cant one year are not usable the next year. The correlation between 
first quarter marks and scores on the 30 questionnaire items for this new 
group is 0.16. Only eight of the questions were at all diagnostic—and 
only two of these were items which differentiated in both samples of the 
preceding year. 

‘Similar lack of consistency and stability in questionnaire results 
has been reported by Craig in work done with retail saleswomen 
(The preference-interest questionnaire in selecting retail saleswomen. 
Journal of Personnel Research, February-March, 1925.) Freyd has 
not reported any check on the reliability of his results. 
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is at least suggestive of greater moderation on the part of the 
higher students, but its practical usefulness and stability are 
doubtful.’ In certain groups of items the tendency is striking. 
For example on items 140 to 149 inclusive (religions and nation- 
alities), the high group had a total of 9 markings of L!, the 
medium group had 12, the low group had 31 (in the original 
sample of 45 cases). Even this relation, however, is of doubtful 
reliability. In the second sample (30 individuals), the numbers 
checking L! were 3, 10, and 11. This is only slightly in the 
direction of the other figures.° - 

Aside from the very doubtful relationships of the foregoing 
kind, the questionnaires may nevertheless throw significant 
light on the characteristics of the individual student. The 
value of knowledge concerning special individual likes and dis- 
likes cannot well be demonstrated but is none the less important. 
Analysis of exceptional likes and dislikes or of exceptionally 
large numbers of extreme reactions is apt to be particularly 
revealing. A few students have over half their items marked 
in the extremes, while a few others have only five or ten of the 
164 items so marked. [n individual items the exceptions are 
even more apparent—as can be judged from the distributions 
given in the list on pages 86 to 90. 

The results are likewise of considerable interest as indicators 
of student opinion or attitude. Group tendencies are certainly 
more reliably revealed than are individual peculiarities. The 
nature of the group reactions can be seen in the summary figures 
given in earlier pages. 


5 A later study of results in 1924-1925 reveals a slight tendency in the 
opposite direction. Evidently the relationship is more or less a chance 
one. 

*In 1924-1925 the relation is reversed. The figures are: high, 29; 
medium, 24; low, 15. 





A NON-VERBAL WILL-TEMPERAMENT TEST 


RICHARD 8S. UHRBROCK anp JUNE E. DOWNEY 


University of Wyoming 


The Downey Group Will-Temperament Test has two dis- 
tinct limitations. Its usefulness is limited to the literate 
group, and it probably cannot be given with any great degree 
of success below the fifth grade. When the National Research 
Council, through its Committee on Migrations Research, made 
it possible to investigate the Will-Temperament Tests, it was 
suggested that a Non-Verbal Will-Temperament Test might be 
produced for use in studying racial differences. During 1925 
a form was devised with that end in view. The present ac- 
count is in the nature of a preliminary report on the research 
attempted. 

The Non-Verbal Will-Temperament Test consists of thirteen 
parts, called for convenience by the following names: (a) 
Speed of Decision, (b) Speed of Movement, (c) Ability to Speed, 
(d) Ratio, (Ability to Speed + Speed of Movement), (e) 
Ability to Hold Back, (f) Eye-Hand Coordination, (g) Interest 
in Detail, (h) Persistence, (7) Expansiveness, (j) Drive, (k) 
Self-Confidence, (/) Reaction to Suggestion, and (m) Sticking 
to Decisions. 

It was the original intention of the authors to devise non- 
verbal material that would induce the same mental sets ob- 
tained in the case of the verbal form of the Will-Temperament 
Tests. An analysis of the correlations between the tests bear- 
ing the same names in the verbal and non-verbal forms indi- 
cates that identical mental sets were not induced. Whether 
or not this defect is inherent in the material, we are unable to 
say. 

The preliminary directions for the Non-Verbal Will-Tempera- 

95 
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ment Test state the general method involved in the program. 
The directions are as follows: 


The Non-Verbal Will-Temperament Test is different from any test 
you ever have taken. It is arranged to measure the traits, or abilities, 
that may help you in being a success in school, and in the work you do 
after you leave school. In actual life, sometimes, you are expected to 
work steadily, at a regular or natural speed. Sometimes you are re- 
quired to ‘‘speed-up’’ and work just as rapidly as possible. At other 
times, you need to hold back—to go as slowly as possible. In some 
parts of the Non-Verbal Will-Temperament Test you will be required to 
work at your natural speed; in other parts you will be asked to work % 
just as rapidly as possible. Sometimes you will be told to go very, 4 
very slowly. Listen to the directions carefully. Begin promptly 
when you are told to begin. Work exactly as you are directed. Stop 
immediately when you are told to stop. Turn the page to Test I. 













In Test I, “Speed of Decision” is measured by the reaction 
of the subject to thirty-six sets of paired designs. The direc- 
tions are given as follows: 

























Notice the pairs of pictures. In each pair select the one picture you 
like the better. Put a cross (<) in the space under that picture. Put 
a cross under one or the other picture in each pair. 


The test is scored on the basis of the total number of designs 
checked in thirty seconds. 

“Speed of Movement” and “Ability to Speed’’ are measured 
in Tests II-A and II-B. In Test II-A there are two sets of 
horizontal lines, 16.5 em. long and 8 mm. wide. At the be- 
ginning of the first pair of horizontal lines there are five slanting 
lines, followed by a small arrow. The directions for this part 
of the test read as follows: 





Notice the slanting lines between the two long lines. Also, notice 
the arrow. When I say ‘“‘Start,’”’ but not before, begin at the arrow 
and draw slanting lines until I say ‘‘Stop.’’ Work at your natural 
speed. Ready. Start. 


The upper and lower horizontal lines tended to restrict the 
free movements of the subjects. This may explain, partially, 
the fact that this test does not correlate with the “Speed of 
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Movement”’ test in the verbal form of the Will-Temperament 
Test in which the subjects write the phrase “United States of 
America”’ without restriction. 

The make-up of Test II-B, designed to measure “Ability 
to Speed,” is similar to that described above for Test II-A, with 
the exception that there are three sets of parallel lines instead 
of two. The directions are as follows: 


This time you are expected to work just as fast as you possibly can. 
When I say ‘‘Go,’’ but not before, draw as many slanting lines as you 
can in the time allowed. Work rapidly. Ready. Go! Fast! 


Both “Speed of Movement” and “Ability to Speed’ are 
scored on the basis of the total number of slanting lines made. 
In each case the time allowed is twenty seconds. 

The purpose of obtaining the ratio between the “Ability to 
Speed” and “Speed of Movement” is to secure a measure com- 
parable with that entitled “Freedom from Load”’ in the verbal 
form of the test. “Freedom from Load’’ has been defined in 
the following terms: 


Consider whether the individual maintains speed without external 
pressure or effort. Take into account “‘friction’’ or ‘‘tension’’ that 
may prevent him from working at top speed. If this is absent, he is 
‘free from load.’’ 


Test III, which has been called “Ability to Hold Back,”’ 
is designed to measure the trait termed ‘Motor Inhibition” 
in the verbal form of the Will-Temperament Test. The Non- 
Verbal test form consists of three parts, composed of dotted 
lines. The directions for Part A read as follows: 


This time you are expected to work just as slowly as you possibly 
can. When I say “Begin,” but not before, start tracing the dotted out- 
line. Keep the pencil moving, but go as slowly as you possibly can. 
Trace the lines, but remember to work very, very slowly. Ready. 
Begin. 


The directions for Part B read, 


Try again. Work more slowly, but keep the pencil moving. Ready. 
Begin. 
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The direction for Part C read, 


Try once more. Go just as slowly as you possibly can. Ready. 
Begin. 


The time for Part A is one minute; for Part B one and one- 
half minutes. These are practice forms, and are not scored. 
The time for Part C is two and one-half minutes. The test is 
scored on the basis of the total number of dots traced. The 
fewer dots traced, the higher the rating of the subject in this 
trait. In order to determine the correct standing of the sub- 
ject, the scores for the entire group should be translated into 
percentile rank, giving the ranking of 99 per cent to the one 
who has shown the greatest “ability to hold back,” and the 


ranking of 1 per cent to the individual who traced the greatest 
number of dots. 


Test IV corresponds to the “Memory Test” in the verbal 
form. It is introduced at this point for use later in the tests 
for “Self-Confidence” and “Reaction to Suggestion.’”’ While 
the subjects are engaged in tracing the dots in the previous test, 
a five by eight inch booklet is quietly placed on the desks. At 


the completion of Test III, instructions are given as follows: 


A book like this one [examiner shows book to group] has been placed 
on your desk. Do not open it until you are told to do so. The book 
contains some pictures, printed one on a page. We are going to look 
at each picture for five seconds. Be ready to turn the page when time 
iscalled. Spend the entire five seconds looking at the picture. Ready. 
Turn the first page. 


The examiner says, “Turn the page’”’ at five-second intervals. 
The booklet contains twenty pictures which are 5 by 3.5 cm. 
in size. All represent single figures which are printed in black. 
There are ten pictures for each of the sexes. The examiner 
purposely avoids saying anything about the number of pictures 
as this would interfere with the later tests. Few children note 
the exact number. 


After the subjects have inspected the pictures the examiner 
says, 
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Now set the book aside. We shall come back to this part of the test 
later. 


Before the tests for “Self-Confidence” and “Reaction to Sug- 
gestion” are reached, the booklets are collected quietly. 

Test V, “Eye-Hand Coordination,” contains two vertical 
lines, 8 cm. long and 16.5 cm. apart. The left hand line 
is lettered ‘‘A;” the other “B.”” Two centimeters to the left 
of Line B, at the top there is an arrow, lettered “‘C.” Lines 
A and B contain short cross lines 8 mm. apart. The directions 
for Test V read as follows: 


Look at the two lines, A and B. Also, notice the crosses on the 
lines. Find the Arrow C. When I say “‘Go,’’ but not before, draw 
straight lines, just as fast as you can, from the crosses on Line A, in the 
direction of the crosses on Line B, but stop directly under the Arrow C. 
Work as fast as you can, and draw as many lines as you can in the time 
allowed. Remember to draw the lines from A, toward B, but stop 
directly under the Arrow C. Ready. Go! Fast! 


The time allowed for Test V is fifteen seconds. The follow- 
ing method of scoring has been utilized. A line is dropped 


from the Arrow C, parallel to Line B. The total deviations 
from this line, measured in millimeters, constitutes the final 
score. Plus and minus discrepancies are ignored. As in 
Test III, this final score must be translated into percentile 
rank, and inverted, to place the subject properly. It is as- 
sumed that the individual who deviates least should be ranked 
highest in “Ejye-Hand Coordination,’ and vice versa. This 
test is wholly unlike the test for “Coordination of Impulses”’ 
in the verbal form, and must not be confused with it. 

Test VI, designed to measure “Interest in Detail,’ will 
be described, although no satisfactory scoring method has been 
devised, and the results from the tests have not been used in 
any comparisons. The test consists of nine lines of dots. 
The first line contains ten dots; the last one contains seventy- 
eight dots. Above each line, directions similar to the follow- 
ing are printed, ‘Divide the dotted line below into two equal 
parts,” ‘Divide the dotted line below into nine equal parts,”’ etc. 
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Five minutes are allowed for this test. In looking over the 
first sets of papers after this test was given it was very evident 
that some subjects carefully counted the dots, and used this 
count in sub-dividing the lines. Other subjects divided the 
lines entirely on the basis of inspection. A few start counting 
and then change to the inspection method. After the test 
was completed, later groups were asked to indicate the method 
they employed. The results, however, have not been analyzed. 

Test VIil, designed to measure “Persistence,’”’ represents an 
attempt to duplicate Test VIII-2. ‘‘Volitional Perseveration,” 
in the verbal form. The directions for the Non-Verbal ‘‘Per- 
sistence”’ test read as follows: 


Look at the design below. Make as many designs as unlike the one 
below as possible. Practice as long as you wish. Speed does not 
count. Don’t erase any lines. Work until you are entirely satisfied 
that you have produced a design that is totally different. Then copy 
the one that is most unlike in the square in the lower right hand corner 
of this page. When you have finished, look up and note the first number 
that appears on the blackboard. Put that number in the small square 
in the corner of the large one which contains your finished design. 
Ready. Begin. 


While the subjects are working, the examiner indicates the 
time in five second intervals on the blackboard. A total of 
five minutes is allowed. The test is scored on the basis of the 
total time spent in working out the “unlike” design. 

Test VIII-A is designed to measure “Expansiveness” which 
has been defined as follows: 


Consider how the individual impresses others on first meeting. The 
first impression may be good or bad. He does not attract attention 
by manner. Antagonizes by undue aggressiveness. Shy, retiring, 
colorless. Forceful impression. Agreeable, socially acceptable. 


The directions read as follows: 


In the space below, make loops at your natural speed. Ready. 
Begin. 
An illustration of two loops is inserted in the middle of the 
line. The time for this test is twenty seconds. The test is 
scored on the basis of the average millimeter measure per loop. 
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Tests VIII-B-C-D are handled as one, and are designed to 
measure ‘“‘Drive.”’ The time for each part is twenty seconds. 
The forms are scored on the basis of the average millimeter 
measure per loop. In Test VIII-B the subjects make loops at 
their natural speed, but with the eyes closed. In VIII-C they 
make loops while keeping their eyes on the examiner’s pencil 
and counting taps. He taps at the rate of one per second. 
In VIII-D the subjects make loops while counting the number 
of times the examiner points to the right. During the test he 
points first to the right and then to the left. The subjects 
note at the bottom of the page the number of “right” indica- 
tions. It will be noted that in Test VIII-B-C-D three forms 
of distractions are provided. In VIII-B the subjects work 
with eyes closed, without visual guidance. In VIII-C the 
distraction is visual and auditory and in VIII-D the distraction 
is visual. 

Test IX is designed to measure ‘Self-Confidence.”’ The 
84 inch by 103 inch page contains forty pictures, size 2.5 by 
1.5 em. The examiner holds up the little booklet used in 
Test IV and says, 


You remember the pictures you were shown at the beginning of this 
test. Those pictures, with others, appear here. Draw a circle around 
every picture you remember having seen. If you are absolutely sure 
you remember a picture, draw a double circle around it, to show you 
are very confident. Take all the time you need. Speed does not 
count. Ready. Begin. 






The test is scored on the basis of the number of pictures doubly 
circled. Four minutes are allowed for this test. 

The same pictures are used in Test X, designed to measure 
“Reaction to Suggestion.’”’ The examiner again holds up the 
booklet used in Test IV and says, 

‘Put a cross through every picture that was printed in the 
booklet in color.” 

Then he sits down. No other explanation or suggestion is 
given. Three minutes are allowed. The test is scored on the 
basis of the number of pictures containing crosses. 
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Test XI has been named “Sticking to Decisions.’’ The 
directions read as follows: 


In a moment we shall turn back to Test I. You may make any 
changes you wish in the choice of the pictures there. Run lines through 
the crosses that indicate your first choice, and put a check mark under 
the picture you like best. When you are finished, look up and note 
the first number that appears on the blackboard. Put that number 
in the oblong at the end of this paragraph. Ready. Turn to Page 
2. Start. 


TABLE 1 
Self-correlations for Non-Verbal Will-Temperament Test 


(Based Upon a Repetition of the Tests after an Interval of 
Twenty-four Hours) 





90 LARAMIE 
TESTS JUNIOR HIGH 
SCHOOL BOYS 


91 DENVER JUNIOR 
HIGH SCHOOL GIRLS 





*Speed of Decision +0.51 +0.05 | +0.84 +0.02 
*Speed of Movement +0.54 +0.05 | +0.32 +0.06 
*Ability to Speed +0.66 +0.04 | +0.38 +0.06 
Ratio, Speeded to Natural +0.35 +0.06 | +0.21 +0.07 
*Ability to Hold Back.................| +0.82 +0.02 | +0.75 +0.03 
+0.08 +0.07 | +0.25 +0.06 
+0.25 +0.07 | +0.40 +0.05 
+0.50 +0.05 | +0.85 +0.02 
+0.76 +0.03 | +0.80 +0.02 
+0.64 +0.04 | +0.80 +0.02 
Reaction to Suggestion...............| +0.44 +0.05 | +0.36 +0.06 
*Sticking to Decisions.................| +0.54 40.05 | +0.24 10.07 











The method of indicating changes is illustrated on the black- 
board by the examiner. 

A total of 120 seconds is allowed. The time is noted in five 
second intervals on the blackboard. This test might better 
be named “Time Spent in Reconsidering Decisions’’ since it 
is scored on a time basis rather than on the number of changes 
made. An individual may spend considerable time reconsider- 
ing his decisions without actually changing them. Here, 
again, as in Tests III-C and Test V, the low time-score must be 
translated into a high ultimate score, and vice versa. 
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; The self-correlations for the parts of the Non-Verbal Will- 
: Temperament Test are reported in Table 1 for a group of 90 


TABLE 2 
Correlations between verbal and non-verbal tests 
(Based upon results obtained from 71 Junior High School Boys) 











TESTS CORRELATION 

(Verbal) Speed of Decision 4.0.25 
(Non-V.) Speed of Decision(**""""""""* "7c 
(Verbal) Speed of Movement 4.0.08 
(Non-V.) Speed of Movement*{*""""'" costs 
(Verbal) Speeded Writing 40.11 
(Non-V.) Ability to Speed*f"""'°" Totter 
(Verbal) Freedom from Load 40.12 
(Non-V.) Ratio Speeded to Natural)" """"***"""""""* 
(Verbal) Motor Inhibition 40.53 
(Non-V.) Ability to Hold Back/""""""""""" cote ’ 
(Verbal) Volitional Perseveration 

Verbal) Volition “Eee te ad 
(Verbal) Motor Impulsion (X-1) 4.0.39 
(Non-V.) Expadslvences (VIII-A)J"""CCCSC . 
(Verbal) Motor Impulsion (X-2-3-4 40.34 
(Non-V.) Drive (VIII-B-C-bD) 9 ft ‘ 
(Verbal) Self-Confidence | 40.16 
(Non-V.) Self-Confidence f ee ee . 
(Verbal) Non-Compliance 40.18 
(Non-V.) Reaction to Suggestionf"""""" "ce ; 
(Verbal) Finality of oeeet 4.0.47 
(Mam-V.) Giieking to Decislensl: °°" | 





4 *See previous comments on these tests. Restriction of free move- 
ment of subjects changed character of test. 
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Laramie Junior High School Boys and 91 Denver Junior High 
School Girls. In the case of the 90 boys, if we combine the 
scores for the starred tests, namely, “Speed of Decision,”’ 
“Speed of Movement,” “Ability to Speed,” ‘“‘Ability to Hold 
Back,” ‘“‘Expansiveness,” ‘Drive,” ‘Self-Confidence’ and 
“Sticking to Decisions,’ we secure a_self-correlation of 
+0.6976 +0.036. 

It was part of the problem to prepare non-verbal material 
that would duplicate, as nearly as possible, the test attitude of 
the Downey Group Will-Temperament Test. Table 2 shows 
the correlations between the different parts of the verbal and 
non-verbal tests which were supposed to measure the same 
traits. 


TABLE 3 


Correlations between intelligence test scores and scores for parts of the 
Non-Verbal Will-Temperament Test 





Ability to Speed 
Ability to Hold Back 
Speed of Movement 
Speed of Decision 
Self-Confidence 
Sticking to Decisions 
Expansiveness 
+0.1158 





It is evident from an inspection of Tabie 2 that the verbal and 
non-verbal forms of the Will-Temperament Test do not measure 
the same traits. This fact, coupled with the low reliability of 
the non-verbal form, makes it a doubtful supplement to the 
verbal test. 

Traits other than intelligence are tapped in the Non-Verbal 
Will-Temperament Test. Correlations between eight of the 
test items and the National Intelligence Test scores are shown 
in Table 3. 

The Non-Verbal Will-Temperament Test represents a new 
departure in the field of temperamental testing. The present 
form as a whole is not sufficiently reliable to warrant its use in 
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situations where definite recommendations and decisions are 
desired. From the point of view of reliability, a few of the 
forms show promise. In the case of the boys the inhibition 
test, designated “Ability to Hold Back,”’ shows a self-correla- 
tion of +0.82. In the case of the girls, “Speed of Decision”’ 
has a self-correlation of +0.84; Expansiveness +0.85; Drive 
+0.80 and Self-Confidence +0.80. In repeating tests one 
never can be sure how much memory of the situation has con- 
tributed in equalizing the scores. In tracing dots, or making 
loops as in the “Ability to Hold Back,” ‘““Expansiveness,” and 
“Drive” tests, the memory factor probably is negligible. 
These forms need to be further investigated with other groups. 
If the indications of high reliability and low correlations with 
intelligence test scores continue, the tests may have validity 
in school and industrial situations. 


Nore: Although this test is not available for general distribution, 
single copies will be sent, upon request, to those interested. 









| 
| 





PERIODICITY AND GROWTH 


HARVEY C. LEHMAN anv PAUL,A. WITTY 
The University of Kansas 


Undue emphasis upon “periods of life’ has resulted in the 
more important characteristic of growth, namely, its continuity, 
being obscured or underestimated. Of periodicity and rhythm 
in development there can be no doubt. But any thoughtful 
attempt to characterize a particular period must bring the con- 
viction that each stage merges into the succeeding one and that 
the obvious characteristics of each period have their beginnings 
in preceding stages and merge gradually into succeeding ones. 
The difficulties inherent in classification of child development 
on the basis of age periods are revealed clearly by the diversity 
of opinion regarding the number and the duration of the periods 
of childhood. Few investigators agree either upon the number 
or the length of the periods. Chamberlain! has presented data 
showing the variety of schemes of age intervals resulting from 
attempts to differentiate certain periods in growth according to 
the degree of physical maturation thereinfound. The following 
attempts are examples of the conflicting opinions.cited: 

Lacassagne’ recognizes the following periods of human life: 


. Foetal life 

. First childhood. ..............up to the 7th month 

. Second childhood. ............from 7th month to the 2nd year 

. Third childhood..............from the 2nd to the 7th year 

. Adolescence from the 7th to the 15th year 
from the 15th to the 20th year 

. Adult age....................from the 20th to the 30th year 





1 Chamberlain, Alexander Francis. The Child; A Study of the Evolu- 
tion of Man. New York: The Walter Scott Publishing Co. 1911, Pp. 
xii + 498. (Pp. 51-107.) 

? Chamberlair, A. F. Op. cit. p. 70. 
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CRIT so Kn te Fasinies CkIO DEES from the 30th to the 40th year 
9. ‘‘Age de retour’’ from the 40th to the 50th year 
Soh SURRY 3-6 sb eewepeeanenetua a¥a from the 60th year till death 


Tigerstedt® in his Human Physiology gives the common 
German division of life-periods as follows: 


1. New-born child from birth to fall of navel-string. 
Age 4-5 days 
2. Suckling from 4-5 days to 7-9 months. 
(First dentition) 
. Later childhood from 7-9 months to 7th year. 
(Second dentition) 
from the 7th year to the 13th or 
14th year 
from the 13th or 14th year to age 
19-21 
6. Mature age from the 19th or 21st year up to 
age 45 or 50 
7. Later manhood and old age. .from age 45 or 50 on. 


Macdonald‘ concludes that the human body has the follow- 


ing six periods of growth: 


. From birth to the 6th or 8th year 
. From the 11th to the 14th year 

. From the 16th to the 17th year 

. From the 17th to the 30th year 

. From age 30 to 50 

. From age 50 on 


From the above examples, the difficulty of hard and fast 
classification of growth periods is at once apparent. However, 
the humai organism possesses what seems to be a mania for 
cataloguing. The result has been manifold, elaborate attempts 
to partition childhood into periods of development. These 
attempts have not been confined to physical maturation but 
have included almost every known human characteristic that 


* Ibid., p. 70. 
‘ Ibid., p. 72. 
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manifests growth to any degree. Lesshaft® exemplifies a 
common tendency to develop “‘psychic’’ periods of growth: 


. The new-Dorn obild.... ........00080: Chaos period 

. To about the 2nd year.............. Reflex rational period 

. Up to school age...................Conerete imitation period 
. Up to about 20 years...............Abstract imitation period 
oN IIL. iy oinv ewe elnees svewen Critico-creative period 


Valentin’ from the point of view of developmental psychology, 
divides the life of the child as follows: 


1. First few months of life Instinctive period 
2. Up to the 6th or 7th year... ..............0.- Imitative period 
3. From about age 7 till puberty.............. Attentive period 


Guibert’ recognizes four periods in childhood and youth as 
characterized by successive developments of functional apti- 
tudes and mental functions: 


1. New-born infant..................Period of subjective and 
instinctive life 

2. Beginning before 6th month of life. . Period of objective life 

3. Period of social life 

4. Period of professional and scientific life 


Sheldon® finds that the years of childhood from four to four- 
teen contain two distinctly marked periods: 


Ba I GO Te hy an Wi bie ci cdenevcadedgseatetens Period of imitation 
DEAD BE cei wie sn 00 vc odbinens doe cae cd's Period of invention 


Certain writers have not been content with a differentiation 
of periods on the basis of certain fundamental universal human 
traits but have selected special interests and concocted epochs 
to correspond with changing manifestations of these interests. 
Miss Mary A. Barnes’® finds the ‘‘historical sense” appearing 


* Ibid., p. 80. 
* Ibid., p. 80. 
7 Tbid., p. 81. 
§ Ibid., p. 83. 
* Ibid., p. 87. 
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as early as seven. This sense undergoes the following develop- 
ment. 


1. From 7 or 8 to about 12 or 13.Period of striking biographies and 
events 
2. From 14 or 15 up to about 

entrance to college or af- 

GOR. .é Ja oats CIRO. 104 Period of interest in ‘‘the statesman, 
thinkers, poets, as successors to 
the explorers and fighters of the 
earlier period” 

3. College years.............. The age of monographic special 
study 


Again, Professor Earl Barnes and Miss Estelle M. Darrah'® 
find the following periods of “law recognition.’’ 


1. From age 6 or 7 to age 10 or 12........ Period of law-ignoring 

2. From age 10 or 12 to about age 15..... Period of law-recognition 
(Personal authority is 
replaced by obedience 
to rule and law) 


There has long existed a tendency for educational and socio- 
logical theorists to delimit the social development of the child 
and to ascribe to him periods in the development of social sense. 
The periods are defined often with little precision; the results 
of the various attempts are to no small degree controversial. 
The following is a popular example of this practice :™ 


« TE ROI. oni 6hs cavesede This lasts most of the first year 
. Imitative and socializing stage. Culminates at about 3 years 
. Individualizing stage........... Culminates at about 6 years 


Competitive socializing stage..Culminates at about 12 years 
. Pubertal or transitional stage ..Culminates at about 18 years 
. Later adolescence..............Culminates at about 24 years 


Oar wd 


The variation in periods which results when classification of 
growth stages is attempted may be occasioned by the very 


1° Thid., p. 88. 
1 Kirkpatrick, E. A. The Individual in the Making. Boston: 
Houghton MifflinCo. 1911. Pp.ix+339. (P.59.) 
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complexity of such vague traits as sociability, etc. The at- 
tempts to classify growth stages of play behavior on the basis 
of chronological age show that the disagreement in reference to 
age periods is not lessened when classification is made upon a 
single basis, namely, that of the play periods of childhood. 
There is no general agreement regarding either the number or the 
duration of the growth periods in connection with play mani- 
festations. The following examples exemplify the existing 
confusion in this regard: 


CLASSIFICATIONS OF GROWTH STAGES IN PLAY BEHAVIOR 


Dr. Joseph K. Hart’s classification :” 


1. The segregative level.......... Children to age 6, 7, or 8 
OE aa Children to age 12, 13, 14, or 15 
3. The team level............. .... Upward to maturity 


Joseph Lee’s classification :“ 


. First three years..Creative impulse begins to manifest itself 
. Ages 3 to 6........ Age of impersonation 

it antine t ‘Big Injun”’ or age of self-assertion 

. Ages 11 to 14...... Age of loyalty 

. Ages 14 to 21...... Apprentice age 


om Ne 
> 
08 
o 
Qa 
oO 
eo 
° 
_ 
—_ 


George E. Johnson’s classification :“ 


. Ages Oto 3 
. Ages 4to 6 
. Ages 7to 9 
. Ages 10 to 12 
. Ages 13 to 15 


arf WN 





12 Quoted in The Normal Course in Play. Prepared by the Play- 
ground and Recreation Association of America. New York: A. 8. 
Barnesand Co. 1925. Pp.x+261. (P.70.) 

18 Quoted in The Normal Coursein Play. Op. Cit., p. 71. 

44 Johnson, George Ellsworth. Education by Plays and Games. 
New York: Ginn & Co. Pp. xiv +234. (P.65ff.) 
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Henry 8. Curtis’ classification :* 


By nt a's edidestdenicdinaek ¢ aay aster al Imitative stage 
De er Oy IS 5G 54 oa cute cos mdetbeebennes ‘*Big Injun’”’ stage 
Bo ee a a er ae eee Team games 


Luther Gulick’s classification :" 


Be Graver ete ctben cutie codevedseteren Babyhood 

a. SR EO Fea. sb Ses eee a Early childhood 
Ree a ee ae Childhood 
Eee a ee eee Early adolescence 
i, I DINING 00 « 30 sna catkan edad Santa anak ane Later adolescence 


Bowen and Mitchell’s classification :"” 


3 eS Ff ee er ee Babyhood or early childhood 
i Mt BE ni utlitais on send caine Later childhood 

Sy TE Ble so ceiadecanntars sees Early adolescence 

RT | 2 ee eee as Later adolescence 

5. Ages 18 to 40.....................-Maturity 


Croswell’s classification :!* 


By ee OMe Beis Objects used symbolically 
2. Ages 9tol3.............. Vigorous exercise of the whole body 
‘ 3. Ages 14 and above......... The creative spirit prevails 
y 
Kirkpatrick’s classification :! 
De SRNR olive. Sask. i Period of play 
i Di RAG: 4 cidcsdicenseut Participation in team games 
3. Ages 12 and above........... Participation in games and sports 





F Curtis, Henry 8. Education Through Play. New York: The 
} Macmillan Co. 1922. Pp. xix +359. (P.9.) 


: 16 Quoted by G. Stanley Hall in Youth. New York: D. Appleton 
3 andCo. 1920. Pp.x +379. (P.83.) 
t 17 Bowen, Wilbur P., and Mitchell, Elmer D. The Theory and 


Practice of Organized Play. New York. A.S. Barnes and Co. 1923. 
Vol. I. Pp. viii +402. (P.249f.) 

18 Croswell, T. R. Amusements of Worcester School Children. Ped. 
Sem., 1899, vi, p. 214-71 (p. 231). 

19 Kirkpatrick, E. A. Fundamentals of Child Study. New York: 
The Macmillan Co. 1903. Pp. xxi, + 384. (P. 152.) 
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It is obvious that few of the investigators agree upon the 
number or the length of the periods associated with the child’s 
play life. One asks why such diversity of opinion should 
exist. The writers feel that the complexity of play is one 
cause of this condition. Play is a behavior manifestation of so 
many variables that different aspects are conspicuous at differ- 
ent times and are observed by different writers as characteris- 
tic of the total phenomenon. 

Most of the preceding classifications in reference to play — 
were made prior to the introduction of quantitative measure- 
ment. Since the introduction of objective mental tests, not one 
test has been found which yields a very startling difference for 
groups in successive age levels. The tests all show continuity 
rather than periodicity in mental development. It is probable 
that these tests, which show no sudden evolution in the child’s 
ability to think, furnish good illustrations of the child’s in- 
tellectual growth. It seems obvious that most subjective 
descriptions of periods of development have been exaggerated 
somewhat; one reason being the fact that large differences 
within a given age group are always to be found. It is probable 
that periodicity exists only in the sense that one period of three 
or four years duration differs from another period of similar 
length in conspicuous degrees. The change from one period 
to another is always gradual however, and never abrupt. 

The following study of play shows clearly that the char- 
acteristic features of each period develop gradually, have 
their beginnings in preceding stages and merge gradually into 
succeeding ones. 


METHOD 


The Lehman Play Quiz was administered to over 6000 
children in grades III to XII in the public schools of Kansas 
City, Missouri. The Play Quiz is devised for children in 
grades III to XII. The children are asked to indicate among 
a comprehensive and catholic list of 200 activities only those 
in which they have engaged during the preceding week. ‘The 
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children are later asked to designate those activities in 
which they participated alone. 

For each child the total number of play activities engaged 
in during the preceding week was ascertained. The number 
participated in with one or more additional children was next 
determined. The per cent of the total activities that the 
social activities represented was designated the index of social 
participation. Thus an index of social participation of 80 in- 


TABLE 1 
Play data for 6881 children 





MEAN NUMBER OF | MEAN INDEX OF 
FREQUENCIES ACTIVITIES | SOCIAL 
ENGAGED IN | PARTICIPATION 





74 84 44.26 62.01 
84 468 40.56 63.25 
94 935 42.37 61.70 
10} 981 37 . 67 60.58 
11} 748 36. 86 58.12 
124 903 34.01 55.69 
134 946 31.52 55.65 
144 848 28.58 52.92 
154 573 27.45 52.28 
164 288 25.91 50.56 
174 82 24.93 52.04 
184 25 25.50 52.32 


6, 881 














dicates that 80 per cent of the activities engaged in by the child 
were ones in which one or more other children also took part. 

Table 1 shows (a) the number of children of various age 
levels included in the present study, (6) the mean number of 
activities engaged in at each age level, and (c) the mean indices 
of social participation for the children in each age interval. 


RESULTS 


Mean number of activities in which children participate 


Figure 1 shows the mean number of play activities engaged 
in by the children of the various age levels. It was found 
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that the younger children participated in a larger number of 
activities than did the older ones. This may be due to the 
limitations of the Quiz, the list having been made for younger 
children. On the other hand, because of increased demands 
upon their leisure time, older children may be denied oppor- 
tunity for versatility in play. 


Bo. of Play 
Aotivities. 
100 














Ages--74 6+ 9% 10h 1d 12h 13h 14h 15} 16) 173 18} 
Fig. 1. NomBer or Puay Activities ENGAGED IN DuRING THE CouURSE 
or OnE WEEK BY PerRsONsS oF Various AGE LEVELS 


Figure 1 shows also that the transition from age to age 
is very gradual. It brings out clearly the fact that there are 
no single age levels at which the diversity of interests suddenly 
decreases or increases by spurts. In a previous article it was 
shown by one of the present writers that as regards participation 
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in a particular play activity, the transition from age to age is in 
most instances very gradual.”° 


Social participation in play behavior 


Figure 2 shows the index of social participation for groups 
of children of various age levels. Very large individual differ- 


Index of Social 
Participation. 
200 





fr es | 








00 s , edi ae ee er 
Ages=-72 © 9) 10 114 124 13h 144 15t 16 173 18s 


Fig. 2. Tue InpEex oF Sociat PARTICIPATION FOR CHILDREN OF VARIOUS 
Acre LEVELS 





ences exist at every age level in this regard. As compared with 
the individual differences found at the various age levels, the 


2° Lehman, HarveyC. GrowthStagesin Play Behavior. Ped. Sem. 
June, 1926, p. 273-289. 
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mean differences between the various age levels are not especi- 
ally significant. 

It is, of course, true that figure 2 presents only partial data 
regarding social participation in play behavior. There is 
probably a quality as well as a quantity of social participation. 
The real differences with respect to social participation may 
therefore be qualitative rather than quantitative: In the 
latter case, the real age differences with respect to social partici- 
pation could be ascertained only by the method of a detailed 
psychological analysis of how persons of various age levels 
participate in their recreational activities. The subjective 
nature of such analyses makes them difficult and of questionable 
validity. Too, the enormous individual differences that exist 
among the members of a group of the same chronological age 
make doubtful the advisability of a program to discover such 
tendencies. 


CONCLUSIONS 


1. Attempts to differentiate certain C. A. periods in terms 
of differences displayed by children in diversity of play ac- 
tivities seem unjustifiable. 

2. The play trends which characterize a given age group 
seem to be the result of gradual changes occurring during the 
growth period. These changes are not sudden and character- 
ized by periodicity but are gradual and contingent.” 

3. Nor can any age or group of ages, between 8 and 19 in- 
clusive, be characterized as disclosing play behavior primarily 
social or primarily individualistic. Figure 2 shows clearly that 
such a practice is unwarranted. 


21 Additional evidence in support of this thesis is presented in the, 
Pedagogical Seminary for June, 1926, xxxiii, p. 273-289. 




















A CLASS-ROOM EXPERIMENT IN LOGICAL 
LEARNING 


N. F. STUMP 
Principal, High School, Grafton, West Virginia 


The purpose of this paper is to show the relationship between 
rate of learning and retention by actual experimentation 
with the subject which is being taught under normal conditions 
of the class-room. The second purpose is the study of the 
effective use of learning curves in increasing the rate of learning 
among high school students. The third purpose is the pres- 
entation of a method of procedure which was found valuable 
in studying the individual differences of students in learning 
an informational subject. It is hoped that this study will 
stimulate further research in the field of learning school sub- 
jects under school conditions by teachers in service. 


METHOD 


The subjects for this investigation were sixteen high school 
Seniors studying Civics, meeting five times each week. The 
instructor prepared a typewritten outline consisting of a series 
of problems with items for their solution. This outline served 
as a guide for class discussion. A series of questions without 
the answers were prepared for the pupils’ use. The outline 
and the typewritten series of questions furnished by the in- 
structor and the writing paper and pencils furnished by the 
students were the only materials needed for this experiment. 

The hour on each day was divided into two parts: the dis- 
cussion period and the reaction period. The discussion period 
was utilized by the instructor in presenting problems along 
with the items for the solution of these problems. During 
this period the pupils were encouraged to ask any questions 
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which would aid them in understanding the problems. The 
reaction period was virtually a testing period. It was at 
this time that the pupils were asked to answer as many of the 
questions as possible. The questions were presented in type- 
written form and pupils had to give the answers in writing. 
These papers were graded and the number of correct items to 
the problems was recorded for each pupil. On each day the 
instructor read the pupils’ names and then their composite 
scores. The score represented the total number of items 
learned from the very first day of the experiment. The com- 
posite scores for the pupils are found in table 1. 

The problems were grouped according to large principles. 
The first principle involved seventeen problems with fifty- 
eight items for their solution, the second principle fourteen 
problems with fifty-seven items. A small portion of the out- 
line on the first and second principles is here presented. 


1. What is the first minor principle under the great principle 
**Promoting Right Relations Among Men?”’ 
Ans. Restraining Wrong-doers. 
. What are the eleven causes of crime? 

Ans. Heredity, environment, poverty, ignorance, bad habits, 
mental deficiency, lack of will power, desire for excitement, 
laziness, unemployment, and failure to enforce laws. 

. Treason belongs to which of the five different forms of crime 
pointed out by Hughes?! 

Ans. Offenses against the state. 


. What is the second minor principle discussed by Hughes under 
the great principle, ‘‘ Promoting Right Relations Among Men?”’ 
Ans. “‘The Treatment of Foreigners.’’ 
. All foreigners in coming to this country sought at least two dis- 
tinct things. What were they? 
Ans. a. Better social conditions. b. Better economic con- 
ditions. 


Individual differences were taken care of in this manner: 
On the first day no student gave all the items when the problems 


' Hughes’ ‘‘Problems of American Democracy’”’ was used as a basic 
text. 
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were presented. The same problems were, therefore, discussed 
for a second time on the day following the first test. It was 
found, however, that after this second discussion period one 
student gave all the factors necessary for the explanation of 
the first principle. Since the instructor desired that the rapid 
student should progress as rapidly as possible, on the third day 
of the experiment the second principle was discussed but the 
pupils who were working on the first principle were allowed to 
ask any questions bearing on it. It is pertinent for the 1eader 
to get this idea: no pupil was permitted to go on to the second 
principle until he had learned all the factors necessary for the 


TABLE 2* 


The per cent gain in efficiency in learning Civics by the logical method. 
The first ten days compared with the last ten days 





























INDIVIDUAL 
<ia lic 5 | 5 MimMmiaia | 0: rw | oi | o | = 
4/O|/Mialgd@|oliali<iais | Bisgie¢isg leila 
Per cent gain 63! 13) 64| 9 | 40) 19) 79) 18 9.8/4.7) 20 0 20) 0 
Per cent loss} | | | | 25 | 41 
| } | | 








* This table is derived from table 1. 


understanding of the first principle. In this way thoroughness 
was stressed throughout the experiment. 

Logical learning was also stressed throughout the experiment; 
rote learning was discouraged. The pupils were, in addition, 
encouraged to learn meanings and were asked to learn the 
material in their own words. 


RESULTS 


What is the effect of the use of learning curves on motivation in 
learning? 


The data found in table 1 were valuable to both the in- 
structor and the pupils. To the instructor these data meant 
the stimulation of spontaneous interest and zeal in learning 
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among the pupils. Unquestionably every wide-awake teacher 
realizes the great value of these factors as requisites of effective 
learning. In fact the interest and zeal mentioned here were 
not of the “forced” type but were very natural and effective. 
On the part of the pupils these data meant the comparison 
of their progress from day to day with other members of the 
group, thereby stimulating emotional incentives to work up 


4‘) 1h 13 19 6 
Number of days in learning 


Fic. 1. Learnine Curves or Taree Seniors, E. J., R. K., ann K. E., 
SHowine Acruat ImprRoveMENT oF 40, 79 AND 64 Per Cent, 
RESPECTIVELY 
First ten days compared with last ten days 


to their capacities. The effect of interest and zeal, and emo- 
tional incentives may be noted by an examination of table 2. 
Figure 1 illustrates the learning curves as prepared by the 
pupils. (Only three of the sixteen are here presented.) It 
is interesting to note the change in the direction of the curves 
after the first ten days of the experiment. 
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Individual differences are pointed out 


Individual differences in learning are well illustrated by 
noting figure 2. This was one of the outstanding features of 
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Fic. 2. Curves RepresentinG THE Most Rapip Learner, C. B., anp 
THE SLowest Learner, K. E., amone A Group or 16 SENIORS IN 
LEARNING Civics BY THE LocicaL MetTHop 


the experiment, namely, each pupil was permitted to progress 
at his own natural rate. It is clearly shown that pupil C. B. 
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learned more items in nine days than K. E. learned in twenty 
days. Throughout this experiment subject C. B. is spoken 
of as the most rapid learner and subject K. E. as the slowest 
learner. 


Is it advantageous to learn rapidly? 


This question will not be settled until we have a voluminous 
amount of data to offer. If we are going to apply our findings 


10 C.B. 
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Fig. 3. Forcerrine Curve ror A Very Rapip Learner, C. B., and a 
Very Stow Learner, K. E. 





to the class-room then the data should be collected under normal 
conditions of the class-room. Neither the learning of nonsense 
syllables by adults nor the testing of rote memory will contrib- 
ute a great deal to the solution of the problem. 

It is not uncommon to hear teachers support the idea that 
students who learn school subjects slowly, remember them longer 
than those who learn them rapidly. They contend that the 
familiar phrase: ‘‘Easy come, easy go,” is a truism. They 
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also say that the slow learner does his thinking at a deeper level 
and therefore the impressions which are made upon his mind 
are more permanent. Norsworthy found the contrary to be 
true; the more rapidly we learn the more permanently we 
retain. 

The data here presented corroborate Norsworthy’s results. 
The data presented in this article, however, were collected 
under widely different conditions and for this reason the results 
have their significance. The class in Civics was substituted 
for college students, the teacher for the experimenter and the 
class-room for the psychology laboratory. 

Figure 2 presents the curves of the most rapid learner and 
of the slowest among all the subjects. Figure 3 presents the 
forgetting curves of these same students. It is clearly shown 
that the rapid learner easily retained the factors learned while 
the slow learner forgot very rapidly. 

The data for figure 3 were obtained by testing the students 
at intervals of fourteen days on fifty-eight elements of the 
material which was learned. That is, the students were tested 
on the fourteenth day after they had learned the fifty-eight 
elements, then on the twenty-eighth day and finally on the 
forty-second day. A very rapid learner, subject C. B., could 
not recall four of the factors on the first re-test but on the 
second re-test recalled allofthem. This, I feel, is characteristic 
of the active mind. Subject C. B., knowing that he failed to 
recall certain factors on the first re-test, concentrated on the 
recall of these factors resulting in his answering all fifty-eight 
elements on the second re-test. On the third re-test he could 
not recall one factor. On the other hand the very slow learner 
forgot the material very rapidly. Subject K. E. failed to 
recall 21 elements after fourteen days, 29 elements after twenty- 
eight days, and 33 elements after forty-two days. 
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CONCLUSIONS 


Measurement of pupils’ progress while learning an informational 
subject can be made as effective as when learning the 
more formal subjects 


In the formal subjects—spelling, reading and arithmetic— 
many improved methods are being applied with very gratifying 
results. It is a fact that the measurement of the pupils’ 
progress is less difficult in these subjects as compared with the 
measurement of progress in the informational subjects. It 
is, therefore, very natural that the principles—‘“‘ beating one’s 
own record” and ‘‘show the pupil his progress, daily, weekly, 
monthly’”’—received greatest impetus in teaching the tool 
subjects. Since these are accepted principles of method in 
teaching spelling, reading and arithmetic, it is my opinion that 
these principles may be of tremendous value in the teaching of 
all subjects. These two principles were actually applied 
throughout this experiment here recorded with a great deal 
of success. 


In this experiment the maximum amount of interest was kept up 
among the pupils 


The casual observer would readily see the difference in 
interest among the students who work under the above men- 
tioned principles. In the class-room the pupils showed the 
keenest satisfaction in real progress. In this experiment it 
was discovered that the interest was not only present during 
the class period but pupils would discuss their progress with 
other pupils and with their parents. The pupils showed so 
great interest in this experiment that they requested other 
teachers to use the same plan in the other subjects which they 
were pursuing. At the request of the students the plan was 
successfully introduced in the following subjects—Sociology, 
Economics, American History, Senior English. 
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For the teacher to know individual differences in learning and 
retention is very significant information 


One need scarcely remark that it is a matter of great im- 
portance for the teacher to be able to determine whether the 
material which a child learns is retained in a permanent or in 
merely a transitory manner. After only a few experimental 
days had passed, it was possible to select the speedy learners, 
the moderately speedy ones and the slow learners. By ob- 
serving these groups it was noted that the adaptation of each 
differed widely from the others. Certain persons were typi- 
cally rapid in adaptation, and others were typically slow to 
adapt; and to this variation we might attribute in part the 
difference between the rapid and the slow learner. 


So far as retention is concerned, it is advantageous to learn rapidly 


The coefficient of correlation between rate of learning and 
the amount of material retained was worked out by the Spear- 
man rank method. The data found in Table I were used in 
determining the rate of learning while a voluminous amount 
of material in the possession of the writer was used to give the 
index of retention. The data for the index of retention were 
obtained by giving re-tests on the same material at various 
intervals throughout a period of two months. The coefficient 
(16 cases) is definitely positive and is very high: r=0.71+0.087. 

As stated earlier in the article, this problem will not be 
solved until we have voluminous data, therefore, these data 
are not conclusive. It is hoped that this brief experiment 


may contribute a small part to the solution of the stated 
problem. 








THE DIAGNOSTIC VALUE OF GROUP TESTS AS 
DETERMINED BY THE QUALITATIVE DIFFER- 
ENCES BETWEEN NORMAL AND FEEBLE-MINDED 
CHILDREN 


EDNA J. FOX 
Research Fellow, Vineland Training School, N. J. 


The purpose of this investigation is an attempt to determine 
the diagnostic value of group tests as determined by the quali- 
tative difference in performance of normal and feeble-minded 
children. It appears that in a group test there are certain 
tests in which feeble-minded children are apt to fail and other 
tests in which feeble-minded children do better than normal 
children of the same intelligence level. That is, that while all 
the tests are of approximate equal difficulty for normal children, 
some tests are more difficult and others easier for feeble-minded 
children. By a special study of group tests it was hoped that 
qualitative differences would present themselves and thus it 
would be possible to recognize feeble-mindedness more easily 
in group testing by a special study of those tests in which the 
feeble-minded are more apt to pass or fail. Group tests are 
good working tools and are here to stay, and although they are 
not ends in themselves, they make excellent instruments for 
further diagnosis. A crucial step in the research of intelligence 
of the present day it seems is an analysis of the means which 
are now in use for the measuring of intelligence. 

We have now come to learn that intelligence is of all degrees 
and that the feeble-minded form that portion of humanity that 
has not a sufficient quantity of the qualities that enable a person 
to get along in socicty. It is not that they possess certain 
qualities and lack others that make them feeble-minded, but 
it is the degree to which they possess all the qualities we find 
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inmen. Doll' found in his study of feeble-minded at Vineland, 
using the Binet test, that in general, normal children develop 
intellectually more consistently than a potential defective. 
In other words, that the feeble-minded “scatter,” failing in 
tests one would expect a normal child of that age to pass and 
succeed in others, not expected. Doll says, 


The feeble-minded tend to be weakest in the tests involving new sit- 
uations and strongest in those involving experience. 


There are several explanations which he gives for this. He 
says, 

It may be that defectives support their lame intelligence, poor com- 
prehension, and lack of judgment, with the crutch of memory, and that 
some tests which are good tests of intelligence for normals are with 
defectives tests of accomplishment or show the results of mental sub- 


stitution much as the senses of touch and hearing with the blind take 
over to considerable degree the function of vision. 


Therefore we have a different clinical picture. Although they 
have the same mental rating normals and defectives arrive at 
it in characteristic ways. In accordance with this hypothesis, 
that the feeble-minded differ in their qualitative performance in 
individual scales of intelligence examinations, it must equally 
be true that there are qualitative differences present in group 
tests. 

In order to make the results of this investigation compre- 
hensive children of as narrow a range of mental ages as possible 
were used, in both the feeble-minded and control group. The 
feeble-minded group was selected from the school children at 
the Training School at Vineland, New Jersey. There were 
fifty ‘boys and thirteen girls, making a total of sixty-three. 
The normal children, forming the control group, were selected 
from a public school in the town of Vineland. They were at 
grade for their chronological age and were conceded as normal 
by their principal and teachers. In order to get children of 
approximately the same average mental age as the feeble- 
minded group it was necessary to select children of about seven 


1 Doll, Edgar A. Preliminary Notes on the Diagnosis of Potential 
Feeble-mindedness. Training School Bulletin for May, 1916. 
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years one month, in chronological age. Fifty boys and thirteen 
girls were thus selected from the first and second grades. The 
average chronological age for the normal children was seven 
years five months; for the feeble-minded group thirteen years. 

Four primary group tests of general intelligence were selected, 
and given two at a time to groups of fifteen in the following 
order: 


1. Detroit First-Grade Intelligence Test 
2. Pintner-Cunningham Primary Mental Test for Kindergarten 
f and First and Second Grades 


3. Haggerty Intelligence Examination—Delta 1 
4. Pintner Non-Language Mental Test 


A composite mental age was computed for each child by taking 
the average of the mental ages obtained in the four group tests. 
A comparison of the feeble-minded group with the normal 
group in regard to these composite mental ages, shows our 
groups to be practically identical as to level of intelligence. 
(This is to be expected as the groups were selected with that 
end in mind.) The range of mental ages for the feeble-minded 
group was four years six months to nine years, nine months, 
while the normal group ranged from five years, seven months 
to nine years, nine months. The Median Mental Age was 
seven years three months for the feeble-minded group against 
Seven years, four months for the Normal group. The normal 
group exceeded the feeble-minded group by three months on the 
Mean Mental Age. The Average Deviation for the feeble- 
minded was eleven months and the Coefficient of Variability 
was 0.13. For the normal group it was seven months and 
0.079 respectively. 

An Intelligence Quotient was computed for each child which 
shows clearly that we are dealing with two distinct groups 
although their mental level is practically identical. The 
Mean I.Q. for the feeble-minded group and normal group is 
56 and 99 respectively. The feeble-minded group range from 
33 to 83 and show a Coefficient of Variability of 0.14. The 
normal group I.Q.’s range from 76 to 116 with a Coefficient of 
Variability of 0.09. The Coefficient of Correlation was com- 
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puted between the Binet Mental Age of the feeble-minded group 
as compared with the Composite Mental Age and found to be 
0.74, with a probable error of 0.04. The Coefficient of Correla- 
tion between the chronological age and composite mental age 
for the normal group was found to be 0.33 with probable error 
of 0.08. 

A study of the raw scores obtained from each of the Intel- 
ligence Tests bears out the fact that our groups are practically 
identical as far as level of intelligence is concerned. In the 
Detroit the average raw score for the normal group exceeds 
that of the feeble-minded group by 1. In the Pintner-Cun- 
ningham the excess is 2; in the Haggerty 4; and in the Non- 
language it is 3. 

The Coefficients of Variability show the feeble-minded group 
is more variable than the normal, and here we begin to see 
the first qualitative difference between the groups, namely, 
that the feeble-minded are more variable. This is true although 
the quantitative results are practically the same for the two 


groups. 
An examination of the separate tests within each group test 


was made to see if there are certain types of tests that show 
qualitative performances that distinguish the feeble-minded 
and normal. In each group intelligence test the separate tests 
were listed and the percentage of items correct in each test was 
estimated. In the Detroit Intelligence Examination there are 
two tests, “Directions” and “Counting,” in which the normals 
greatly exceed the feeble-minded. Two tests, “Similarities” 
and “Symmetries” in which the feeble-minded excel the 
normals; and ten tests in which there is no significant difference 
in the results. In the Pintner-Non-language test we find 
the feeble-minded exceeding the normal in the ‘‘Easy” and 
“Hard Learning” tests, which are tests of the same general 
character. In the Haggerty Intelligence Examination we find 
the greatest difference between the average percentage of items 
correct for the normal and feeble-minded, the difference 
being ten points, four in excess of any other group test resuits. 
This would tend to show that qualitative differences would be 
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more apt to show up in this test than in the others. In this 
test we find the feeble-minded exceeding the normals in the 
Symbol-Digits Test. (This is compatible with the Easy and 
Hard Learning tests in the Non-language Seale.) These tests 
where it is not a question of quality but quantity, where the 
problem met is not increasingly harder, where the reaction 
is more stereotyped, the feeble-minded do better than the 
normals. In every other test of the Haggerty Scale the normals 
exceed the feeble-minded in percentages of items correct to more 
than 10 per cent. In the Oral Directions Test the normals 
exceed the feeble-minded by 17 per cent. Undoubtedly normal 
children are better able to follow directions than feeble-minded 
children of the same mental level. In Copying Designs the 
normals exceed the feeble-minded by 15 per cent, and in the 
Picture-Completion Test by 13 per cent. In the Word- 
Comparison Test the normals exceed the feeble-minded by 12 
per cent, showing thereby that the feeble-minded are below the 
normals in ability to deal with words. 

From the study of the separate tests in each test series it 
appears that a great many of these tests are testing the same 
thing. Where a test was found to be testing the same thing 
as a test in another series, they were grouped together for further 
study. An average was taken of the differences of the per- 
centages by which the normals and feeble-minded differed 
when these tests were combined. The normals excelled in the 
Directions Test by 17.5 per cent, in the Counting Test by 15 
per cent and in the Word Comparison by 12 per cent. The 
feeble-minded excelled the normals by 3 per cent in the Similari- 
ties Test and by 6 per cent in the Symbol-Digit Tests. In all 
other tests the normals excel the feeble-minded, but in no case 
more than 7 percent. As a result of this we can state that the 
feeble-minded are not able to follow directions to the same 
degree as the normals of the same intelligence level. From an 
empirical study the examiner made while presenting these four 
group tests this fact is borne out. The normals needed very 
little actual help with the turning of pages whereas the feeble- 
minded were constantly getting confused by turning to the 
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wrong page or turning the booklet upside down. Referring 
to Doll* in his study of the potential feeble-minded he makes 
note that the feeble-minded tend to be weakest in tests involv- 
ing new situations. The feeble-minded are not able to count 
or deal with words as well as the normals. Binet and Simon* 
recognized that the feeble-minded are lacking in number sense 
and ability to deal with words. ‘‘What is lacking in defectives 
is the word, the key to abstract ideas and general. conceptions. 
The use of things is what is obvious. What the defective lacks 
here is penetration.” In the Symbol-Digit Test, where the 
feeble-minded excel the normals we find in a closer examination 
of the particular test itself that the reason the feeble-minded do 
better is because it is more a test of experience than one of 
attacking a new problem. The training of defectives carries 
with it a great deal of ‘‘Matching up’”’ because we find that this 
is one thing they can learn to do. And while they do better 
than normals in this particular test they arrive at the end in a 
very different manner. With the normals this test is practically 
one of intelligence, but with the feeble-minded it appears to be 
one of accomplishment. 

From a detailed study of the separate tests of the Haggerty 
Intelligence Test we find the defectives scatter a great deal, 
that is, they are more likely to fail entirely on one test and 
succeed on another, whereas normals are more likely to do 
something on all the tests. We find defectives making more 
peculiar responses such as meaningless lines, numbers, etc. 
Although the two groups have the same mental rating they 
arrive at it in characteristic ways. 

In a study of the predictive value of certain kinds of scores in 
intelligence tests William M. Brown‘ indicates that the number 
and value of zero scores possess more or less significance when 
taken into relation with intelligence test performance. In this 
present experiment we find the feeble-minded receiving eighty- 


*Doll, Edgar A. Clinical Studies in Feeble-mindedness. 

* Binet and Simon. The Intelligence of the Feeble-minded. 

‘Brown, William M. Journal of Educational Psychology, volume 
xv, no. 7, October, 1924. 
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three more absolute zeros than the normal group. The zero 
scores in the case of the feeble-minded may possibly be caused 
by the inability to follow directions, rather than inability to 
perform the test. We could not attribute them to caution or 
unwillingness to take a chance. In those tests where the 
directions were harder because they were in pantomine such as 
in the Non-language Test, we find a great many more zeros 
obtained by the feeble-minded. 


SUMMARY AND CONCLUSIONS 


In the scales of group tests it appears that there are certain 
tests more diagnostic of feeble-mindedness than others. On 
the whole the qualitative differences fround in this investigation 
with group tests is similar to that of studies made with indi- 
vidual test series. 

1. The feeble-minded tend to be weakest in tests involving 
new situations such as the “Directions Test.’’ Doll found this 
to be true with the Execution of Three Directions and in the 
Patience Tests of the Binet Individual Intelligence Test. Binet 
notes that ‘The defective lacks penetration into the task set 
for him and if the task were made simple enough he could 
perform it.” It thus appears that a defective very often fails 
to be able to follow directions to a degree far below his level of 
intelligence. 

2. The defective is lacking in number sense and fails the 
“Counting Tests” far below the normal, having the same 
mental age as the defective. 

3. The defectives are not able to read and understand the 
meaning of words to the extent the normals do. In the Word- 
Comparison Test they fall far below their mental age level. 

4. Tests involving the development of interest, such as in 
Relationships, Associated Objects, Comparisons, and Dis- 
crimination of Size are scored higher by the normals. The 
development of such spontaneous interest appears lacking in 
the defective. 

5. The feeble-minded are more Variable than the normal. 
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This is borne out by the numer of times we find the Coefficient 
of Variability greater for the defectives. In fact, there is not a 
single instance in which the feeble-minded are not more variable. 
The greater amount of zero scores made by the feeble-minded 
bears out this tendency for scatter. Although our feeble- 
minded group were more variable than the normal to begin 
with, nevertheless the variation shown in the test series seems 
greater than the original variation would warrant. This is not 
definitely established in this paper, but wou!'d warrant addi- 
tional research. 

6. The feeble-minded tend to excel in tests involving ex- 
perience. This is clearly brought out in the Symbol-Digits, 
and Easy and Hard Learning series. Doll found this to be 
true in the Memory for Digits and Ability to Name the Days 
of the Week in the Binet Individual Intelligence Test. 


A STUDY OF PERCEPTION OF ADVERTISEMENTS. 


H. K. NIXON 
Advertising Research Laboratory, Columbia University 


In the widespread application of psychological technique 
to the study of practical problems in advertising the process 
involved in the perception of advertisements has received but 
little attention. Recently, however, the increased use of the 
so-called editorial style of layout, in which the advertisement 
is made to resemble the story or news content of the magazine 
or newspaper, has served to focus interest on the cues by which 
the reader is able to recognize the advertisement as an adver- 
tisement. Experts are asking whether it is good business to 
make the advertisement too hard to perceive. In a former 
study’ the writer discovered that the ease of perception seemed 
to play an important part in determining the amount of time 
spent on a given advertisement. Following up these various 
clues, the present investigation was initiated for the purpose 
of securing more accurate measures of the perceptive process. 

The investigation here reported was essentially a choice 
reaction time experiment in which the subjects were confronted 
with pages from magazines and required to indicate as rapidly 
as possible whether each page was an advertisement or not. 
For the presentation of the material a special kind of tachisto- 
scope was built, consisting of a light-proof box 18 inches wide, 
20 inches deep and 20 inches high. At the back of this box 


1A part of the data reported in this article was secured under the 
direction of the writer by Mr. B. H. Bardin, Graduate Student in the 
School of Business, Columbia University. The writer wishes to hereby 
acknowledge his debt to Mr. Bardin for the use of this material. 

* Nixon, H. K. An Investigation of Attention to Advertisements. 
New York, Columbia University Press, 1926. 
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was an opening 10 by 13 inches, or of a size to frame adver- 
tisements of the Saturday Evening Post size. Opposite this 
opening was a small hole, 4 inches wide and 3 inches high, 
through which the subject could look into the box. Inside the 
box was an ordinary electric light, concealed from the direct 
gaze of the subject, and so located as to fully illuminate the 
material to be exposed. When the light was turned off the 
inside of the box was in darkness and the subject could see 
nothing of the material. With the light turned on the subject 
had a clear view of the material and could read even the small- 
est type. 

This form of exposure apparatus is of course rather crude 
but considering the size of the material to be used it is probably 
more satisfactory than any falling shutter device. The sub- 
jects were so seated that their eyes were exposed to full room 
illumination, so that the turning on of the extra light in the 
box did not produce any marked change in adaptation. In 
every reaction there was, of course, a certain amount of visual 
lag to be taken into consideration. Since we were not in- 
terested in an absolute measurement of perception time of 
advertisements, but merely in the comparison of the per- 
formances of different types of advertisements under identical 
conditions of exposure, this lag is of no great importance. It 
seems safe to assume that the average lag was the same for 
the various series of advertisements used. 

As just indicated, the subject sat facing the exposure box. 
When the light was turned on he could see the material which 
the experimenter had placed in the rack at the back of the box. 
The subject was then to decide as quickly as possible whether 
the page presented was an advertisement or not. He recorded 
his decision by -releasing his pressure on one of two reaction 
keys which were conveniently located on the front of the box. 
That is, if the subject perceived the material to be an adver- 
tisement he lifted his hand from the key at the right. If he 
thought it was not an advertisement he raised his left handand 
held down with the right. 

The time between the turning on of the light in the box and 
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the breaking of an electric circuit by the lifting of the subject’s 
key was recorded by means of a vibrating reed beating tenths 
of a second, in circuit with a telephone message counter. This 
apparatus proved sturdy and reliable and served to give an 
accurate record of the reaction time, within the limits of the 
rather coarse unit of time. For the practical purposes of the 
advertiser this tenth of a second unit is probably fine enough. 
In experiments aiming at exact measurement of perception 
time a hundredth or a thousandth of a second would of course 
be preferable. 

Forty-nine subjects were used in the experiment, twenty-two 
of them women and twenty-seven of them men. They con- 
stituted a fairly representative sample of the population, with 
the mature student type perhaps predominating. A few of 
them were special students in advertising and it was found 
that their reaction times were slightly faster than the average 
for the group. All in all, the group taken as a whole may be 
considered as fairly representative of the bulk of magazine 
readers. 

Studies of perception now under way in the Columbia Adver- 
tising Research Laboratory aim at the investigation of a number 
of factors in the perception of advertisements. The present 
report has to do with but one phase of the whole investigation, 
that of the effect of color in advertisements, with some inciden- 
tal data on the effect of repetition of advertisements, and on 
sex differences in speed of reaction. 

In this study of the effect of color the factor under investi- 
gation was isolated by the use of pairs of duplicate advertise- 
ments, one member of each pair being in black-and-white and 
the other member being an exact duplicate except that color 
had been added.* Twenty different pairs of advertisements 
were used. These forty advertisements were mixed with 
twenty ordinary story and editorial pages taken from the 


* The writer is indebted to Mr. R. B. Franken of New York Uni- 
versity, Dr. John B. Watson of the J. Walter Thompson Company, 
Mr. George L. Welp of the Blackman Company, for this material 
which they kindly supplied. 








138 H. K. NIXON 


Saturday Evening Post and the Ladies’ Home Journal. Half 
of these reading pages were colored, half were in black-and- 
white. The forty advertisements were distributed in such a 
way that in ten cases the colored member of the pair appeared 
first, with its black-and-white duplicate appearing later in the 
series, while in ten cases the black-and-white advertisements 
had the advantage of first presentation. 

The advertisements and the reading pages were all mounted 
on heavy cardboard to facilitate their handling. The pres- 
entation of the sixty cards usually took twenty-five 
minutes, including a preliminary training period in which 
the subject was familiarized with the operation of the apparatus. 

It should be mentioned that each subject usually made a 
number of false reactions, perceiving advertisements as reading 
pages, and vice versa. Almost invariably they corrected 
themselves immediately. In the perceptibility of individual 
advertisements these false reactions are of considerable interest, 
their frequency serving as a kind of index of difficulty of per- 
ception. In our present data we have ignored them, since 
they occurred with practically equal frequency in the two 
series under consideration. 

The data on the effect of color on speed of perception of the 
advertisements are given in table 1. From an inspection of 
this table it will be seen that as far as the male subjects were 
concerned there was no difference between their reaction to the 
colored and to the black-and-white duplicates. In each case 
the average reaction time was a little over seven-tenths of a 
second. 

In the case of the female subjects a slight difference appeared. 
This difference (not quite five-hundredths of a second) is ac- 
companied by a fairly large S.D. so that the difference is not 
very reliable. When the reaction times for the males and the 
females are combined we find a small difference accompanied 
by an S.D. of practically equal size. We may conclude that in 
the total reaction the presence or absence of color made little 
practical difference. 

This finding, though negative, is of some importance in 
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throwing some additional light on problems connected with the 
value of color in advertising. In another connection the 
writer has found that the attention to colored advertisements, 
as measured by the amount of time spent on them by subjects, 
is no greater than the attention to black-and-white duplicates. 
In connection with this former study of attention the opinion 
was expressed that the attention time to the colored advertise- 
ments might be reduced by reason of a speeding up of percep- 


TABLE 1 
Perception time of colored and of black-and-white advertisements 





For twenty-seven male subjects: 
Average time of 20 black-and-white ad- 
vertisements 7.12 tenths of a second 
Average time of 20 colored advertisements.. 7.09 tenths of a second 


0.03 (S.D. Dif. = 0.32) 


For twenty-two female subjects: 
Average time of 20 black-and-white ad- 
vertisements 8.57 tenths of a second 
Average time of 20 colored advertisements.. 8.08 tenths of a second 


0.49 (S.D. Dif. = 0.32) 


For all subjects, male and female: 
Average time of 20 black-and-white ad- 
vertisements 7.80 tenths of a second 
Average time of 20 colored advertisements. . 7.56 tenths of a second 


OR A GS id ce nhinbabae etn nend od 0.24 (S.D. Dif. = 0.23) 





tion due to the subject’s more rapid recognition of the colored 
appeal as ‘‘just an advertisement.’’ The present data seem 
to disprove that theory. With a finer unit of time measurement 
than the tenth of a second here employed a reliable difference 
in favor of the colored advertisements might be found but 
on the basis of the present evidence that difference would be 
so small—probably not more than a few thousandths of a 
second—that for all practical purposes it would be insignificant. 
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This point will be clearer if we remember that some factors in 
the advertisement, such as style of layout, kind of illustration, 
and the like, may make as much as half a second’s difference. 

We have already noted that by the technique of the ex- 
periment each advertisement was presented twice, once in 
color and once in black-and-white, with the colored advertise- 


TABLE 2 


Perception time for the first and the second presentations of the 
advertisements 





For twenty-seven male subjects: 
20 advertisements, first appearance, average 


Ns al nck atti aa le dialled teat 7.73 tenths of a second 

20 advertisements, second appearance, aver- 
i i = aR Rae! ipl Me. pe NA 6.48 tenths of a second 
DiGev eRe)... ooo vwscccrce Pee eee 1.25 (S.D. Dif. = 0.32) 


For twenty-two female subjects: 
20 advertisements, first appearance, average 


Ds pRutih « etthink Shin ob whee's Bau ee6hsbe 9.14 tenths of a second 

20 advertisements, second appearance, aver- 
NESS, RA EER 7.51 tenths of a second 
SIDE. hdhs bile PuseWe cth ade tan Carvuts 1.63 (S.D. Dif. = 0.31) 


For all subjects, male and female: 
20 advertisements, first appearance, average 


Nn lai etal ai eine atc a a bie ated 8.39 tenths of a second 

20 advertisements, second appearance, aver- 
es Coed back. Sein fos Su cedindan 6.96 tenths of a second 
a a ee 1.43 (S.D. Dif. = 0.22) 





ments getting the first presentation half of the time, and the 
black-and-white having first position the other half. Such an 
arrangement made possible a study of the effect of repetition 
of an advertisement on the speed of its perception. Repetition 
here means, of course, repetition with a slight variation. Data 
covering this aspect of the investigation are given in table 2. 

From table 2 it is apparent that, as was to be expected, 





STUDY OF PERCEPTION OF ADVERTISEMENTS 141 


perception was considerably speeded up on the second presenta- 
tion of the material. For the male subjects alone, the female 
subjects alone, and for the two combined the reaction to the 
second presentation is more than a tenth of a second faster. 
In all cases the 8.D.’s are small in comparison with the differ- 
ences, indicating that the results are reliable. 

A fact of some importance in connection with these data is 
that the slower subjects showed a greater speeding-up effect 
due to the second presentation of the advertisements, and the 
more difficult advertisements showed a greater change on 
repetition. This last is of practical importance, indicating 
as it does that the hard-to-perceive style of layout now being 


TABLE 3 
Sex differences in the speed of perception of advertisements 
(40 advertisements) 





22 females, average time 8.33 tenths of a second 
(S.D. = 0.161) 
27 males, average time 7.11 tenths of a second 
(S.D. = 0.163) 


Difference 1.22 tenths of a second 
(S.D. = 0.228) 





Average time, all 49 subjects, = 7.68 (S.D. = 0.116). 


used by several national advertisers, might confuse the readers 
when seen for the first time but on subsequent presentations 
this effect would be largely lost. 

The data at hand enable us to draw some conclusions as to 
sex differences in the type of reaction involved in this experi- 
ment. The figures are given in table 3. It will be noted that 
the men tend to be speedier in their reactions than the women. 
This difference, a little over a tenth of a second on the average, 
is accompanied by a relatively small S.D. These results agree 
with the findings of other investigators in this field. 

The average time elapsing between the turning on of the 
light which illuminated the advertisements and the lifting of 
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his hand from the key by the subject was 7.68 tenths of a second. 
We have already noted that a part of this time must be charged 
to lag in visual adjustment. This lag, however, would certainly 
occupy only a small fraction of the total time. In general we 
may say that it takes about seven-tenths of a second to perceive 
that an advertisement is an advertisement and to express that 
perception in a voluntary reaction. 

The S.D. of the average just given is 0.116. The S.D. of 
the distribution from which that average was derived is 4.10, 
which will give some idea of the deviations from the average. 
About three-fourths of the reactions of the subjects were of 
more than three-tenths and less than twelve-tenths of a second. 
The range was from two to forty-eight tenths. 

In the case of the individual advertisements used the easiest 
to perceive had an average reaction time (for both presen- 
tations) of 6.61 tenths of a second, while the hardest to perceive 
averaged 10.73 tenths of asecond. The twenty advertisements 
used seem fairly representative and these figures just given 
probably afford a reliable idea of the differences in percepti- 
bility to be encountered in general magazine advertising. The 
factors, other than color, that serve to produce these differences 
are now under investigation and will be the subject of a later 
report. 





A FURTHER NOTE ON SCATTERING IN THE 
BINET SCALE 


J. E. W. WALLIN 


Miami University 


Some psychologists have assumed that feeble-minded children 
are more unevenly developed than normal children. Binet 
and Simon hold that unevenness of mental development, the 
exaggeration of some mental traits while others are strik- 
ingly underdeveloped, is the prominent characteristic of the 
feeble-minded child. As proof of this inequality of mental 
development, some writers have pointed to the fact that the 
feeble-minded scatter more in the Binet scale than do the normal. 
That is, they fail more tests in lower age levels, and pass more 
tests above the basal age (the point in the scale where all the 
tests are passed successfully) than do the normal. 

We have in various articles presented data on scattering in 
the Binet scale, based on the testing of 333 epileptics in an 
institution, 34 psychotics in an institution, 1181 consecutive 
subjects of various types in a university and public school 
psychoeducational clinic, and lastly 1025 consecutive cases in 
a school psychoeducational clinic.' The brief address in which 
the data for the last group of cases was presented? did not con- 
tain the figures on which the conclusions were based. This 
article is limited to the presentation of the tabular data and a 


1 Experimental Studies of Mental Defectives, 1912, 22ff. Problems 
of Subnormality, 1921, 160ff. The Phenomenon of Scattering in the 
Binet-Simon Scale, Psychological Clinic, 1917, 179-195. Wide Range 
Versus Narrow Range Binet-Simon Testing, Journal of Delinquency, 
1917, 315-330. A Further Comparison of Scattering and of the Mental 
Rating by the 1908 and 1911 Binet-Simon Scales, Journal of Delinquency, 
1918, 12-27. Intelligence Irregularity as Measured by Scattering in 
the Binet Scale, Journal of Educational Psychology, 1922, 140-151. 

? Journal of Educational Psychology, 1922, 140-151. 


143 








144 J. E. W. WALLIN 


further analysis of them. A considerable number of additional 
retests are available, but will not be incorporated in this article. 


RELATION OF SCATTERING TO GRADE OF INTELLIGENCE 


Table 1 shows the amount of advance credit (months passed 
above the basal age) which was earned by the subjects in the 
Stanford Revision of the Binet scale. As is seen from the 


TABLE 1 


Advance credits (in months) earned in the Stanford-Binet by children 
arranged into descending intelligence groups 
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classification, which is based on grade of intelligence, the 
normals scatter the most and the imbeciles the least. The 
difference in scattering between these extreme groups amounts 
to 0.73 of a year, the amount of scattering for the normals 
being 2.13 years, and for the imbeciles 1.4 years. These results 
were obtained by the use of a wide-range method of testing. 
The average number of tests given above the basal age has 
already been published.’ The group which was given the 


* Ibid., 145. 
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greatest number of advance tests by the scale was the Potential 
Moron group with an average of 28.2 tests above the basal 
age. An inspection of table 1 shows that this group earned 
1.78 advance years, which is second only to the amount earned 
by the normal group. The combined Moron and Potential 
Moron groups were given an average of 26.3 tests above the 
basal age, and rank next to the Potential Morons in the amount 
of scattering, gaining, 1.74 advance years. Apparently the 
amount of scattering is dependent on the extensiveness of the 
testing, but not wholly, the normals, who were given only 


TABLE 2 
Advance credits earned according to the Stanford-Binet in three major 
intelligence groupings 
l 





BOYS 


| 
Hin 
| 








Normals (including back- | 





ward, retarded, and nor- | 


| 20020.8 |1.73) 3017.11.43 1.70 


Subnormal (including mo- | | 
| | | 
18.9/1.58) a 


rons, imbeciles, border- | 


| i 
line, and deferred) | 1.67) 261) 
morons and imbeciles).. .| 225/19.85|1.65, 161|19.1|1.59| 38619.55)1.63 








Feeble-minded (including 





19.5 tests above the base earned the largest number of advance 
credits, namely, 2.13 years. Our results for the normal cases 
are, unfortunately, based on a limited array of cases. The 
need of obtaining confirmatory evidence from a larger selection 
of such cases, and also from supernormal children, has not yet 
been satisfied. 

Our results fail to evidence any consistency in the amount 
of scattering. That is, the amount of advance credit earned 
does not decrease consistently with decrease in the grade of 
intelligence, although the normals show the greatest amount 
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of scattering and the imbeciles the least, the decrease from the 
higher levels to the lower levels of intelligence is not uniform, 
as can be seen by an inspection of table 1. 

In table 2 we have combined the diagnostic categories into 
three groups: the normals, including the backward, retarded 
and normal; the subnormals, including the morons, imbeciles, 
borderline, and deferred; and the feeble-minded, including the 
morons and inbeciles. When thus combined the difference 
between the groups is practically negligible, amounting to a 
maximum of only 0.07 of a year between the normal and the 
feeble-minded groups (normal excess). The normal group 
earns 0.06 of a year more than the subnormal group and the 
latter group 0.01 of a year more than the feeble-minded group. 

It is interesting to compare the results of this combined 
classification according to the Stanford scale with the results 
of the same classification according to the 1908 and 1911 scales.‘ 
Based on the average of the two sexes according to the 1908 
scale the subnormal and feeble-minded groups earn advance 
credits of 1.10 years while the normal group earns only 0.94 of 
a year. In this scale the normals earn 0.16 of a year less than 
the subnormals. With the 1911 scale, on the other hand, the 
normal group earns 1.44 years as compared with 1.32 years 
by the subnormal and 1.28 years by the feeble-minded groups. 
Here again the extreme difference amounts to 0.16 of a year. 
Previous analyses showed that the scattering of the normals in 
the 1908 and 1911 scales was artificially restricted, because 
they had a higher intelligence level than the other groups in 
consequence of which they had to be given fewer tests, since 
there were only a few tests available in ages above nine. No 
tests whatever were available above thirteen in the 1908 scale. 
Forty-two per cent of the normals in the 1908 scale had a basal 
age of from ten to thirteen years. 

Limiting the comparison to those who earned over ten 
advance credits,® we find that 55.5 per cent of the normal sub- 


* Psychological Clinic, 1917, 184. 
* Journal of Educational Psychology, 1922, 143. 
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jects passed eleven or more tests above the base in the Stanford 
scale, while only 26.2 per cent of the imbeciles and 43.4 per 
cent of the morons earned that many advance credits. The 
percentage of normal subjects who passed eleven or more tests 
above the base exceeded the percentage of all the subjects 
passing a like number of tests by 0.8 per cent in the 1908 scale, 
by 8.7 per cent in the 1911 scale, and by 15.8 per cent in the 
Stanford scale. 

The conclusion reached, therefore, from an inspection of our 
figures for the individual diagnostic classifications and the com- 
bined diagnostic groups is that the feeble-minded children do 
not scatter more than the normal ones. The opposite seems 
to be the case. 


THE SIGNIFICANCE OF SEX IN SCATTERING 


A comparison of the scattering of the two sexes according 
to the 1908 and 1911 scales has already been published. Table 
1 on this article supplies similar data for the Stanford scale. 

The boys scattered slightly more in every diagnostic classi- 
fication, both in the 1911 and in the Stanford scales. For 
both these scales the sex difference is greatest for the retarded 
group, amounting to 8.2 months in the Stanford and to 1.00 
points in the 1911 scale. The least difference in the Stanford 
occurs among the potential morons, namely 0.04 of a month, 
and in the 1911 scale among the backward, deferred, borderline, 
and morons, namely 0.3 points. The results for the 1908 
scale are quite different. Here the amount of scattering is 
slightly greater for the girls than for the boys in every classi- 
fication except two, the normal group, in which the boys’ 
excess amounts to 1.2 points, and the borderline group, in 
which the results are the same. 

Based on the average for all the cases, it is found that the 
boys exceed the girls in amount of advance credits earned by 
0.16 of a year in the 1911 scale, and by 0.10 of a year in the 
Stanford scale, while the girls exceed the boys in the 1908 


* Psychological Clinic, 1917, 182 and 184. 
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scale by 0.20 of a year. When the figures for the combined 
groups (the normal, subnormal and feeble-minded) are analyzed, 
we find the same general tendency for the boys to scatter more 
than the girls in the 1911 and Stanford scales but not in the 
1908 scale. The difference between the sexes is greatest in the 
subnormal group in the 1911 scale, amounting to 0.10 of a 
year, while in the Stanford scale the greatest difference is found 


TABLE 3 


Advance credits earned by the unstable groups according to the 1908, 1911, 
and Stanford-Binet Scales 


















































1908 scaLE 1911 scaLE STANFORD SCALE 

2 a s a = 2 

CLASSIFICATION : 3 2 ’ 3 z ' : $ 
$1/8/9/2/ 8/8/32) $1] § 

Pile liei5| ¢i}2e|5| 818 

Pel atk Rebtel cules ts 
Boys......... 161| 3.99/0.79| 161] 7.23)1.44) 140/20. 86] 1.74 
Delinquent; Girls......... 18} 7.00)1.40) 18) 6.83)1.36) 33/16.54| 1.37 
Both......... 179| 4.29/0.85| 179] 7.19|1.44| 173/20.04! 1.67 
Pevdtig.” [Bowth veriees 44.5 |0.90| 4) 6.25/1.25| 13/23.23) 1.93 
bere | ee 3| 7.33|1.46| 3] 8.33/1.66| 2/2100) 1.75 
P SS 7| 5.71/1.13} 7| 7.14)1.42| 15/22.93) 1.91 
Boys......... 25| 4.2 |0.84) 25| 6.92/1.38| 92/22.83] 1.90 
Neurotic {Girls......... 8) 3.12)0.62| 8| 6.87)1.37 30|17.96) 1.49 
\Both......... 33 RY 33) 6.91/1.38 ak gg ag 
PCRS | Sone — 4.0310.80, 190) 7.17|1.45} 245/21 73\ 1.81 
yoo, BMI 5.96|1.19| 29) 7,001.40) 65)17.33) 1.44 
ee ee, ul 219 4.28.0.85, 219| 7.15|1.42| 310'20.80 1.73 





in the normal group, 0.30 of a year. In the 1908 scale the 
greatest sex difference is found also in the combined normal 
group, but here the girls exceed the boys by 0.26 of a year. 
The boys consistently scatter more than the girls in the 1911 
and Stanford scales, and the girls more than the boys in the 
1908 seale. The sex differences, however, are scarcely large 
enough to be of any considerable significance. 





SCATTERING IN BINET SCALE 


SCATTERING IN THE UNSTABLE GROUPS 


Some authorities hold that scattering is a pathognomonic 
sign of psychopathy, particularly if advance tests are passed 
in more than four years above the basal age. 

Table 3 shows that the amount of advance credit earned by 
the delinquent, psychopathic, and neurotic groups in the 1908, 
1911, and Stanford scales. The average amount of scattering 
for the neurotics is 0.24 year less than for all the subjects 
(1.02 year) in the 1908 scale; 0.01 year less than for all the 
subjects (1.39 year) in the 1911 scale, but 0.17 year greater 
than for all the subjects (1.63 year) in the Stanford scale. 

An analysis of the credits earned by the delinquent cases 
shows that the average amount of scattering among this group 
was 0.17 year less than among all the subjects in the 1908 
seale, but 0.04 year greater than the general average in the 1911 
scale and 0.03 year greater than the general average in the 
Stanford scale. The differences in the latter two scales are 
negligible. The results for the psychopaths are similar, except 
that they earned more advance credits than the general average 
in all three scales, the difference amounting to 0.10 year in the 
1908 scale, 0.03 year in the 1911 scale, and 0.27 year in the 
Stanford. 

We have averaged the results for all the subjects included 
in table 3 under the general heading of unstables. Comparing 
the scores for the neurotics, psychopaths, and delinquents with 
this average we find that the neurotics earned 0.07 year less 
than the combined group of unstables in the 1908 scale, 0.04 
year less in the 1911 scale, but 0.07 year more in the Stanford. 
The average for the psychopaths exceeded the average for all 
the unstables by 0.28 year in the 1908 scale, and by 0.18 year 
in the Stanford, while the figures were the same in the 1911 
scale. The amount of scattering for the delinquents was the 
same as that for all the unstables in the 1908 scale, exceeded 
the unstables by 0.02 year in the 1911 seale, and fell short of 
the unstables by 0.06 year in the Stanford. The differences 
are negligible except for the psychopaths. 


THE JOURNAL OF APPLIED PSYCHOLOGY, VOL. XI, NO. 2 
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If we direct our attention to the extreme variants, those 
earning eleven or more advance credits, we find that for the 
1908 scale 7.7 per cent of all the subjects passed eleven or more 
tests above the base (Table II, Journal of Educational Psy- 
chology, 1922, p. 143), while only 3.9 per cent of the delinquent 
group passed that number (table 4). Hence extreme variants 


TABLE 4 
Percentage of unstables earning eleven or more advance points 












































1908 1911 STANFORD 
2 2 2 
= A a 4 — A 
Bis| 8/21/38) 8 1381281 3 
§ & © S] & © f=] E © 
s Ss o 3 2 Ss 3 s oe 
44) me) eee |e 
Boys......... 161} 4 | 2.41] 161) 28 |17.39| 140) 78 |55.71 
Delinquents; Girls......... 18} 3 |16.66| 18 3 |16.66) 33] 17 (51.51 
Both......... 179} 7 | 3.91] 179| 31 |17.31| 173] 95 |54.91 
ae Olas |. cere 4, 0/0 4} 1 (25.00; 13] 7 |54.91 
ant Girls......... 3| 1 (33.33 3) 2 166.00; 2| 1 \50.00 
a ep eae 7| 1 (|14.28| 7] 3 /42.85| 15] 8 [53.33 
Boys......... 25} 0/0 25| 5 (20.00! 92) 51 |55.43 
Neurotics <Girls......... 8 0:0 8 2 |25.00} 30) 8 |26.66 
ete 25%!) 33, 0/0 33| 7 |21.21| 122] 59 |48.36 
Tete! Un- neve heen ahd 190} 4 | 2.10) 190) 34 |17.89| 245/136 |55.51 
work Girls......... 29| 4 |13.79| 29| 7 [24.13] 65| 26 |40.00 
acti 219| 8 | 3.65| 219] 41 |18.72| 310|162 [52.25 





were 3.8 per cent less frequent among the delinquents than 
among all the subjects in the 1908 scale. On the other hand, 
the percentage of delinquents who passed eleven or more ad- 
vance tests in the 1911 and Stanford scales was 4.8 and 15.2 
per cent greater, respectively, than the percentage for the 
whole group. 

Comparing the scores of the psychopaths in the same way, 
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we find that the percentage of this group passing more than 
ten advance tests was greater than the percentage of all the 
subjects by 6.5 per cent in the 1908 scale, by 30.3 per cent in 
the 1911 scale, and by 13.6 per cent in the Stanford. 

In the neurotic group the percentage of subjects who passed 
eleven or more advance tests was 7.7 per cent less than the 
percentage for all the subjects in the 1908 scale, but 9 per cent 
greater in the 1911 scale, and 8.6 per cent greater in the Stanford, 

A comparison of the figures for the delinquents, psychopaths, 
and neurotics with those for the limited and combined normal 
groups has already been published.’ 

The proportion of the “total unstable’ group earning eleven 
or more advance credits (table 4) varies strikingly in the three 
scales. In the 1908 scale, 3.65 per cent of the unstables earned 
eleven or more advance credits; in the 1911 scale, 18.72 per 
cent; and in the Stanford scale, 52.25 per cent. The per cent of 
psychopathics earning eleven or more advance credits exceeded 
the per cent of the total unstable group earning such credits 
by 10.63 per cent in the 1908 scale, by 24.13 per cent in the 1911 
scale, and by 1.08 per cent in the Stanford scale. Little con- 
sistency is shown in the other groups. The percentage for 
the deliquents exceeded the total unstable group by 0.26 per 
cent in the 1908 scale, and by 2.66 per cent in the Stanford, 
but was 1.41 per cent less in the 1911 scale. The per cent of 
neurotics earning eleven or more advance credits was less by 
3.65 per cent than for the total unstable group in the 1908 scale, 
more by 2.49 per cent in the 1911, and less by 3.89 per cent in 
the Stanford. 

In general the results indicate that the unstable groups scatter 
slightly more than the average. This is true more particularly 
for the psychopaths who scatter more than the general average 
in all three scales. They also exceed the other unstable groups, 
earning 2.89 months more advance credits than the delinquent 
group, 1.30 months more than the neurotic group, and 2.13 
months more than the average for the total unstable group. 


7 Journal of Educational Psychology, 1922, 147-150. 
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It does not appear, however, that the psychopaths earn so many 
more advance credits than any other type of individual that 
scattering in the Binet scale can be considered a pathognomonic 
sign of psychopathy. It is, at best, a suspicious symptom. 


SEX DIFFERENCDS AMONG UNSTABLES 


If we compare the difference in scattering between the boys 
and the girls in the unstable groups, we find that the boys 
scatter more than the girls in every classification except the 
psychopathic group in the 1911 scale, in which the girls exceed 
the boys by 4.9 months. In the 1908 scale the girls exceed the 
boys in every classification except the neurotic group, where 
the boys earn 2.6 months more than the girls. In the 
Stanford scale, the boys scatter more than the girls in every 
group. The same general tendencies appear here that were 
noted before in comparing the sexes for the total group of 
cases. : 


CONCLUSIONS 


All of the investigations we have made of “scattering” in 
the Binet scale have yielded fairly consistent results so far as 
affects the major issues. We have found nothing, so far as 
scattering in the Binet scale is concerned, to confirm the state- 
ment of Binet and Simon that inequality of mental development 
is the specific characteristic of the feeble-minded, nor the 
statement of Doll* that the feeble-minded child “obtains his 
points of credit from a greater range of tests than does the 
normal child of the same intelligence level.”” Nor have we 
been able to discover that scattering, or the ability to earn 
advance credits, is a pathognomonic sign of potential feeble- 
mindedness. Our findings seem to be in harmony with the 
conclusion of Mathews® that a “comparison of 1.Q. with irreg- 


® Doll, E.A. Preliminary Note on the Diagnosis of Potential Feeble- 
mindedness, Training School Bulletin, 1916. Scattering in the Binet- 
Simon Tests, Training School Bulletin, 1919, 96ff. 

* Mathews, Julia. Irregularity in Intelligence Tests of Delinquents, 
Journal of Delinquency, 1921, 355ff. 
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ularity shows a rather stronger tendency than has yet been 
found toward greater scattering among the higher I.Q’s.”’ 
While we have not thus far analyzed our data for various I.Q. 
groups, our descending diagnostic intelligence groups corre- 
spond broadly to descending I.Q. groups. 

That the normal children earn more advance credits than 
the feeble-minded of any grade, and particularly the feeble- 
minded of the lower grades, appears consistently in all our in- 
vestigations with the 1911 and the Stanford-Binet scales. We 
do not believe that the validity of this conclusion is upset by 
the fact that the scattering in the 1908 scale is least among the 
normals, because of the limitations of the scale and the high 
rating of the normals on the scale, to which reference has 
already been made. 

No very definite conclusions can be drawn from our data re- 
garding the relation of scattering to sex. In the 1911 and 
Stanford scales the boys are somewhat more variable than the 
girls. This may be considered a slight confirmation of the 
conclusion that the male sex varies more than the female. 

The unstable group as a whole, which includes the delinquent, 
psychopathic, and neurotic groups, slightly exceeds the general 
average in the amount of scattering. Of the three unstable 
groups the psychopaths tend to scatter most. But we are not 
prepared to conclude that this is a pathognomonic sign of psy- 
chopathy. It is no doubt true that many individuals who are 
clearly recognized as unstable, neurotic, or psychopathic do 
scatter widely. On the other hand, many unstables give very 
uniform results, while others who show no evidence of instabil- 
ity or psychopathy, but who appear to be normal in emotional 
make-up, and normal or slightly subnormal in intellectual 
capacity, may display great irregularity in the Binet scale. 

During the last few years the writer has examined about a 
score of children who had previously been pronounced psycho- 
paths by a clinic specializing on psychopathy. The majority 
of these children, however, did not scatter more than the run- 
of-the-mine of our clinic cases, and many scattered less. The 
following case is typical. 
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On being examined at the age of 9.3, R. D. had a Vineland- 
Binet age of 7.6 and an I.Q. of 0.81, and was diagnosed as a 
psychopathic potential mental defective, because he had a 
“range of tests bordering on psychopathy with a distribution 
which is quite significant of psychopathy and a quality of work 
done which is also suggestive of psychopathy.” He is “‘no 
doubt deteriorating, which means that a recommendation in 
two or three years from now will reveal a feeble-minded child.”’ - 
“‘He should be assigned to a special class.” None of the 
predictions were, however, revealed when he was examined two 
years later (age 11) in the writer’s clinic. At that time his 
1.Q. was practically the same (0.80), although tested by the 
Stanford-Binet which gives lower ratings than the Vineland 
1911 revision. His rate of progress had been such that he had 
clearly maintained his intellectual rank. Instead of scattering 
more, he scattered less than normal. He earned 1.08 years of 
advance credit as compared with an average of 1.6 years for a 
block of 1025 of our consecutive clinic cases, 1.7 years for our 
combined group of normals (normal, retarded and backward) 
and 1.9 years for our psychopaths. Observation of his emo- 
‘tional and temperamental characteristics and investigation of 
his behavioristic record did not confirm the diagnosis of psycho- 
pathy. The school report indicated that he was “generally 
happy,” “very kind to people,” “has no conduct disorders, 
either in school or at home,” but is “subject to fears,” and 
“‘does not like to study,” although he is interested in manual 
work and arithmetic. He was diagnosed as a very backward 
pupil with special disability in reading, and assigned to an 
ungraded class for the backward instead of a special class for 
mentally deficient. We are reluctant to accept the verdict 
of “psychopath” from hypothetical test criteria in the face of 
contradictory evidence of a behavioristic nature. 





A PARTIAL CORRELATION SCHEMA 
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University of Iowa 


Huffaker’ developed a schema which reduces the number of 
computations involved in solving problems in partial and multi- 
ple correlation of three, four, five, and six variable magnitudes. 
In his article Huffaker refers to the methods worked out by 
Kelley and Rosenow of shortening the labor involved in partial 
and multiple correlation. These methods, however, have not 
been applied to variable magnitudes above six. 

The writer has devised a schema for solving problems in 
partial and multiple correlation of the seven and eight variable 
magnitudes which involves the finding of fewer partial coeffi- 
cients than any other plan as yet proposed. This plan is a 
modification and an extension of Huffaker’s schema. 

According to Yule’s method the computation of 315 partial 
coefficients is necessary in solving a problem involving seven 
variables and 588 partial coefficients are necessary in solving a 
problem of eight variables. According to this schema it is 
necessary to compute 83 partial coefficients in solving a problem 
involving seven variables and 129 partial coefficients in solving 
a problem of eight variables. 

In the outline of the plan below it is assumed that the reader 
has a working knowledge of the theory of correlation and of the 
customary notations used in partial correlation. The nota- 
tions used throughout this schema are those given by Yule. 

In general, the problem before us is the same as that stated 
by Huffaker and Rosenow, viz., given a dependent variable 
and a number of independent variables how can the maximum 
of information be obtained with the minimum of arithmetic? 


1 Huffaker, C. L.: A contribution to the technique of partial corre- 
lation. Journal Applied Psychology, 1923, 7, 135-142. 
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This problem involves two stages: (1) The finding of all the 
partial coefficients of correlation of all orders necessary for 
finding the coefficients of the highest order with reference to 
the dependent variable and (2) the finding of the regression 
coefficients or weights for estimating the dependent variable. 


In a problem involving seven variables, the tables given be- ; 
low include all the partial coefficients of correlation of all orders P 
needed for finding the partial coefficients of the highest order : 


with reference to the dependent variable. The successive steps 
to be taken in solving the problem are listed in the order which 
will result in the greatest economy of time and labor. 





ePaper 





First Order Coefficients May be obtained from Zero Order 3 
Coefficients i 
712.7 Ti: Ti7 Tar ; 
T13.2 T13 Tis T23 
T13.7 T13 T17 T 37 
T14.2 T14 T12 T24 
T14.7 T14 Ti7 Tat 
T15.2 Tis T12 T25 
715.7 T15 Ti1 Ts? 
"16.2 T16 Ti2 T 26 é 
716.7 Tie Ti7 Te7 ' 
T17.2 Ti1 Tia T27 
123.7 Ta3 27 T37 ’ 
124.7 T24 T31 T47 ' 
725.7 T25 T27 T57 i 
26.7 26 T27 T67 ; 
134.2 T 34 T23 T24 e 
34.7 T34 37 Tar : 
735.2 T35 T23 T25 } 
135.7 T 35 T37 T57 ¢. 
36.2 T 36 T23 T26 Z 
36.7 T 36 T37 T67 i 
137.2 T37 T23 Ter % 
T 45.2 45 T24 T25 
745.7 Tas T47 T57 rg 
46.2 Ts 24 T26 ‘ 
46.7 Te a7 Ter : 
147.2 T 47 T24 37 
T 56.2 Ts6 T25 T26 
156.7 T 56 Ts7 T67 ss 
157.2 T57 Ts T27 


T67.2 Te7 T26 T27 
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Second Order Coefficients May be obtained from First Order 
needed Coefficients 
112.67 Ti2. T16.7 T26. 
T13. , 716.7 T 36. 
Tia. ‘ 713.2 T34. 
Tia. ; 116.7 Te. 
T15. ; T13.2 T 35. 
T15. " . Ts6. 
T16. . Tis. 36. 
T17. 
T23. , T26. T 36. 
T26. T 46. 
T26. 
T 36. Tas. 
T 36. Ts6. 
T 34. 
Te. Tse. 
T 34. 2 
Tar. F T 34. 137.2 
Ts. . T35. 736.2 
T57. 4 T 35. T37.2 
Ter. ; Tas. T37.2 


Third Order Coefficients obtained from Second Order 


needed Coefficients 
112.567 : 115.67 T26. 
712.367 , 713.67 T 23. 
713.567 . 715.67 
714.367 ’ 713.67 
714,567 , 715.67 
234 : T 14.23 
-367 j .67 
.234 y .23 
234 t 14.23 
.567 . 67 
724.667 j .67 
124.367 ’ .67 
.367 ’ 67 
134.567 7 .67 
145.367 . .67 
156.234 
57.234 
67.234 
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Fourth Order Coefficients May be obtained from Third Order 
needed Coefficients 
112.4567 712.567 714.567 124.567 
713.4567 713.567 114.567 134.567 
114.2367 114.367 112.367 124.367 
115.2367 715.367 T 12.367 125.367 
116.2345 716.234 115.234 156.234 
717.2346 717.234 115.234 157.234 
123.4567 723.567 124.567 734.567 
145.2367 145.367 124.367 125.367 
67.2345 767.234 156.234 157.234 

Fifth Order Coefficients May be obtained from Fourth Order 
needed Coefficients 
T12.34567 112.4567 113.4567 123.4567 
713.2467 113.4567 112.4567 123.4567 
1'14.23567 114.2367 715.2367 T 45.2367 
715.23467 715.2367 114.2367 145.2367 
716.23457 716.2345 T 17.2345 167.2345 
717.23456 717.2345 716.2345 167.2345 


To check the arithmetic of the above operations, the multiple 
R may be found in two different ways as follows: 


L — R*, 230567 = (1 — ris) (L — risa) (L — rises) (L — 115.230 
(L — r*i6.2ae8) (1 — 117. 23488) 

L — R*y.2305807 = (L — r%iz) (1 — rte.z) (1 — rises) (1 — 114.567) 
(1 — 113.4567) (1 — re. saser) 


In addition to the partial coefficients given above, seven 
standard deviations of the type 8.D.1,234567 are needed. In se- 
curing these standard deviations it is necessary to select formu- 
lae which occur in the tables of partial correlations given above. 
This can be done only by careful analysis of the formulae re- 
quired to secure the desired standard deviations. The three 
different ways of selecting formulae for standard deviations of 
this type suggested by Huffaker in the article referred to cannot 
be applied in securing all of the seven standard deviations 
needed. The formulae selected are as follows: 
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8.D.1.2s0807 = 8.D.; Vi — ry V1 = ir V1 — Pisce 
V1 — 114.567 V1 — 1713.4567 Vi — T12. 34567 

8.D.2.130867 = 8.D..2 Vi — a7 V1 — v6.2 V1 — rss. Vi — 1324 562 
V1 — 323. 4067 V1 — 17712. 34567 

S.D.s.1000 = B.D. Vi — a V1 — Pn V1 — Per V1 — ees 
V1 — 835.4507 V1 — 9°13. 20807 

S.D.ciae7 = 8.DuV1 — ag V1 — er V1 — Per V1 — Pease 


V1 — 145.2367 V1 — 171 4.23567 
8.D.5.123407 S.D.; Vi 7 57 Vi — 156.7 Vi — 1755.67 


Vi T7205. 367 V1 — 1745.9367 Vi — 1715. 23467 
S.D.¢.123487 = §.D.< Vi T7 26 V1 — 1736.2 Vi — 1746.23 Vi — 756.234 
V1 77 67.2345 Vi — 17\6.23457 





















































S.D.7.123488 = S.D.; V1 — 197 V1 — 1737.2 V1 — 1747.23 V1 — 1757234 


V1 — 1767. 2345 Vi — 1717. 23456 





The b values in the regression equation are given by the 
general formula 


8.D.1.296...8 


Die. s4....8 = 712.94... 
7 ~ S.D.+.134...2 


Thus for example the value of b:2.s67 is given by the formula 


8.D.1.234567 
$.D.2.134867 


Dis.saser = 112. 24567 


The regression equation for estimating the dependent variable is, 


Zi = biz. suserz, + bis. caserz, + Dis.esserz, + O1s.280072, + O16.2390872, + bit.ssasez, 
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In this equation Z; is the estimated deviation from the mean 
of the dependent variable, 1; 22 is the observed deviation from 
the mean of variable 2, etc. 

The plan for eight variables is given below. It involves the 
same procedure and is subject to the same checks as the above 
plan for seven variables. 


First Order Coefficients May be Obtained from Zero Order 
needed Coefficients 
T12.8 T12 Tis To8 
T13.2 Tis Tie T23 
T13.8 Tis T18 T38 
T14.2 T14 Tie T24 
T14.8 TM Tis Tas 
T15.2 Tis Ti T25 
T15.8 T15 Tis Tse 
T16.2 T16 Ti T26 
T16.8 T16 Tis Tes 
T17.2 Ti7 Ti2 Te7 
T17.8 Ti7 Tis T718 
T18.2 Tis Ti2 T28 
T23.8 T23 Tes T38 
24.8 T. T28 Tas 
725.8 T25 Tee Ts8 
T26.8 T.% Tas Tes 
T27.8 Te7 T28 T78 
T34.2 Ts T23 T24 
T 34.8 Tx T 38 Tas 
735.2 T35 Te T25 
735.8 T35 T38 Ts8 
T36.2 T36 T23 T26 
736.8 T36 T38 Tes 
T37.2 T37 T23 T27 
737.8 T 37 T38 T78 
38.2 T38 T23 T28 
45.2 T4s T2% T25 
45.8 Tas T48 T58 
46.2 T46 T24 T26 
46.8 Te T48 Tes 
T 47.2 Ter T24 T27 
T47.8 T47 Tas Tra 
48.2 T48 T% T28 


T 56.2 Ts T25 T26 


ia eal 


5 


re nay 
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First Order Coefficients May be Obtained from Zero Order 
needed Coe ficients 
756.8 Ts Tss Tes 


T57. Ts7 T25 Te7 


2 
157.8 57 Ts8 T78 


58.2 Ts8 T25 T28 
67.2 Ter T26 Te7 
T67.8 T67 T68 T78 
T68.2 Tos T26 T28 
T 78.2 T78 27 T28 


Second Order Coefficients May be Obtained from First 
needed Coefficients 
T12.78 Ti2. T17.8 T27. 
T13.78 ‘ T37. 
T 14.23 Ts 
T 14.78 , T 47. 
715.23 , ; Ts 
15.78 ° T 57. 
.23 
.78 
-33 
23 
78 
78 
78 
78 
78 
.78 
78 
23 
78 


23 
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Third Order Coefficients 
needed 
712.678 
713.678 
714.678 
715.234 
115.678 
T 16.234 
17.2384 
T18.234 
23.678 
124.678 
725.678 
734.678 
35.678 
745.678 
T 56.234 
57.234 
758.234 
67.234 
68.234 
78.234 


Fourth Order Coefficients 
needed 
712.5678 
713.5678 
714.5678 
715.2347 
716.2345 
716.2347 
117.2345 
718. 2345 
718.2347 
723.5678 
724.5678 
134.5678 
T 56.2347 
758.2347 
67.2345 
768.2345 
768.2347 
178.2345 


May be Obtained from Second Order 
Coefficients 
Tie. 
Tis. 
Ti6. 


Ti2. 
Ti3. 
Tia. 


Tis 


T15. 


T16 
Ti7 


Tis. 
Tas. 
T24. 
T25, 
Ts. 


T 78. 


May 


Ti2 
Tis 


Tia. 
T15. 


T16 


Tit 


T68. 
Tes. 
T 78. 


78 
78 
78 


78 


23 
78 
78 
78 
78 


.78 
.78 


.678 
.678 


678 
234 


234 
Ti6. 


234 


234 
Ti8. 
Tis. 


234 


.678 
.678 
.678 
-234 
-234 
-234 


234 
234 
234 


Ti 


Tie. 


T14 


Tia. 


Ti 


T26. 
T 36. 
T36. 
Tas. 
Tas. 
4s. 
Tas. 
Tae. 
Ta. 
T 47. 


obtained from Third Order 
Coefficients 


T15 
T15 
Tis 


T 25. 
Ts. 
T35. 
T57. 


Ts. 
Tse. 
T67. 


78 
78 
78 


78 


23 


.23 
T26. 
Tae. 


78 


-678 


678 


.678 
T17. 
T15. 
T17. 
T15. 
T15. 
Ti7. 


678 
678 
678 


234 


234 
234 


-234 





726.78 
T 36.78 
T46.78 
745.23 
56.78 
746.23 
47.23 
748.23 
36.78 
T46.78 
T 56.78 
T 46.78 
T 56.78 
T 56.78 
T 46.23 
47.23 
748.23 
47.23 
T 48.23 
748.23 


725.678 
735.678 
T 45.678 
T 57.234 
T 56.234 
67.234 
157.234 
758.234 
T 78.234 
735.678 
745.678 
745.678 
67.234 
78.234 
57.234 
758.234 
T 78.234 


758.234 
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A PARTIAL CORRELATION SCHEMA 


Fifth Order Coefficients 


needed 
T12.35678 
T12.45678 
713.45678 
1 14.35678 
715.23478 
T16.23478 
T17.23456 
T18.23456 
123. 45678 
T24.35678 
1'56.23478 
1 78.23456 


Sizth Order Coefficients 


needed 
T12.345678 
T13.245678 
114.235678 
715.234678 
716.234578 
117.234568 
718.234567 


712.5678 
T 12.5678 
713.5678 
114.5678 
715.2347 
716.2347 
117.2345 
718.2345 
23.5678 
24.5678 
156.2347 
T78.2345 


T12.45678 
T13.45678 
T14.35678 
715 .23478 
T16.23478 
T17.23456 
718.23456 


Coefficients 
713.5678 
114.5678 
714.5678 
113.5678 
718.2347 
718.2347 
716.2345 
116.2345 
724.5678 
123.5678 
158.2347 
167.2345 


Coefficients 
T13.45678 
T12.45678 
T12.35678 
T16.23478 
T15.23478 
T18.23456 
T17.23456 
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May be obtained from Fourth Order 


723.5678 
124.5678 
134.5678 
134.5678 
158.2347 
768.2347 
767.2345 
168.2345 
134.5678 
134.5678 
168.2347 
768.2345 


May be obtained from Fifth Order 


T23.45678 
1 23.45678 
24.35678 
1 56.23478 
156 .23478 
1 78.23456 
T78.23456 


The formulae for securing the two multiple R’s are as follows: 


1— R?, 2345678 = 


1 — R*, 2sas078 = 


(lL — ry) (Ll — r%s.2) (1 — rPuces) (L — 115.934) 


(L — r%y6.2965) (1 — r®iz.esass) (1 —1%18. 234507) 


(L — r%yq) (L — r%z.g) (L — rPiers) (L — r*is.crs) 


(L — risers) (L — 113.4567) (L — 112. sasers) 


The formulae selected for securing the eight standard devia- 


tions are as follow 


8: 





8.D.1.2%5673 = S.D., Vi — rs Vi — 117.5 Vi — 16.78 Vi — 15.67 
Vi = Pin V1 = tise V1 — isan 
S.D.sisuen = 8.D2 V1 — fe V1 — Pe V1 — ran V1 — sy 
V1 — Myce V1 — r2.00 Vi — T7129. 345078 
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S.D.3.124507 = 8.D.; V1 — 1s V1 — 137.8 V1 — 1756.78 V1 — 1755. 678 
Vi — 1734. 5678 V1 — 1723. 45678 Vi — 1713 245678 
8.D.4.22008 = S.D., V1 — re Vi — tq. Vi — 1746.78 Vi — 15.67 


V1 — 17734. 5678 Vi — 14. 35678 Vi — 171 4.235676 























8.D.s. 1230073 = 8.D.5 Vi — ry V1 — 735.9 V1 — 7745.93 V1 — 157.234 
Vi — 17 58.2347 V1 — 1756 23478 V1 — 1715 .230678 


8.D.6.123077 = 8.D.¢ V1 — te V1 — 7736.9 Vi — T4623 Vi — 1767 934 

















V/1 — 176.0347 V1 — 7756 .23478 V1 — 1716234578 

SD; Vi—-rn Vi—-fas Vi —-an V1 — oan 
V1 — 767.0345 V1 — 1 75.23456 V1 — 17717234568 

S.D..neser = S.D.p V1 — rn V1 — Pens V1 — Pence V1 — Poeane 
V1 — esas V1 — issue V1 — Pisses 


The formulae for the b’s are: 
































8.D.1 23467 
8.D.2.1 84507 


Dis. sasevs = 12. 245078 


bec ccc @ Pes ccceeg BDutamson 
13.245678 18.245678 8.D.+. 12067 


etc. 


It will be noted that the formulae for the standard deviations 
in both variable magnitudes have been arranged so as to elimi- 
nate the necessity of squaring the standard deviation on each 
side of the equation. The values for the formulae for securing 
the standard deviations may be readily obtained from Miner’s 
tables.? It is possible to solve a problem involving seven vari- 
ables correct to three places in four and one-half hours, after the 
Zero Order Coefficients have been computed, with the aid of 
Miner’s tables and a calculating machine. 


* Miner, J. R.: Tables of 1-r? and /j-r?. Johns Hopkins Press, 1922. 





NOTES AND NEWS 


Dr. June E. Downey is on leave travelling in Italy, France, Germany 
and England during the spring and summer quarters. During her ab- 
sence, Richard 8. Uhrbrock is Acting Head of the Department of Psy- 
chology at the University of Wyoming. 


Dr. Horace B. English, of the Department of Psychology of Wesleyan 
University, Middletown, Conn., will return to a similar position for- 
merly held by him at Antioch College, Yellow Springs, Ohio. Dr. English 
has just mailed to some of his colleagues a tentative edition, of which 
criticism is invited, of ‘‘A Students Dictionary of Psychological Terms.’’ 


Professor Amos C. Anderson, Department of Psychology, Ohio Uni- 
versity, has been granted a year’s leave of absence for study on his doc- 
tor’s degree at Yale. 


The Psychological Clinic of the Cleveland Public Schools includes 
in its personnel for this year the following persons: Drs. Jeannette 


Reamer, Mildred Baxter and Frances Lowell; Leonard Muntz and 
Rosina Brown, M.A.; Misses Harriet Rockwell, Janet Matthews and 
Claire Walters. Miss Rockwell is engaged in a study of the achievement 
standards of kindergarten children. 


Dr. E. M. Ligon, Instructor and Laboratory Assistant at Yale Uni- 
versity, has accepted an appointment as Assistant Professor of Psy- 
chology, Connecticut College, New London, Conn. 


Dr. D. A. Worcester, Department of Psychology, Ohio University, 
has recently accepted a position in the University of Nebraska as Asso- 
ciate Professor in the Department of Educational Psychology and 
Measurements. 

Professor John R. Gentry, Department of Psychology, Ohio Univer- 
sity, has been granted a year’s leave of absence for further study on his 
doctorate at Harvard University. 


“Motion picture theaters are too dark,’’ Guy A. Henry, of New York, 
General-Director of the Eye Sight Conservation Council of America, 
declared in a recent statement. ‘‘ People are unnecessarily subjected to 
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eye strain,’’ he asserted, ‘‘in poorly lighted auditoriums.’’ Investiga- 
tions reveal that managers of motion picture theaters have no method 
of determining the effectiveness of the lighting, said Mr. Henry, who 
urged the framing of a special code of illumination for motion picture 
auditoriums, following a scientific study of the problem. He believes 
that this is too important a matter to be left to the judgment of indi- 
viduals. 


The establishment of the William Allen Neilson chair of research has 
been announced recently at Smith College. The chair is the gift of 
friends and admirers of Dr. Neilson in honor of the tenth year of his 
presidency of Smith. It was presented by Mr. George Bliss McCallum 
of Northampton, a member of the Board of Trustees, speaking for the 
donors. The chair will be held for five years by Professor Kurt Koffka 
of the University of Giessen, Germany, one of the most distinguished 
of European psychologists, at present visiting professor at the Univer- 
sity of Wisconsin. Professor Koffka will have at Smith a fully equipped 
laboratory for his research which will probably be concerned with prob- 
lems of learning. He will have associated with him assistants who will 
conduct experiments under his direction. 

The terms on which the chair is established are somewhat unusual 
since the holder is not only not expected to teach but is left absolutely 
free to study and experiment as he pleases, publishing or not as he pre- 
fers. The intention is to find the most distinguished scholar possible 
and to make it possible for him to work for five years under practically 
ideal conditions. 

Professor Koffka, together with Professor Wolfgang Kéhler and 
Professor Wertheimer of the University of Berlin, is responsible for the 
experiments which have led to the development of the Gestalt theory 
in psychology. 


The Editors of ‘‘Children, The Magazine for Parents,’’ in consulta- 
tion with outstanding leaders in parental education throughout the 
country, have awarded the first medal to Mr. Patri as the author of 
‘*The Problems of Childhood,’’ published by D. Appleton & Company. 

Angelo Patri is the Principal of Public School No. 45 in New York 
City. Among his other well-known books are: ‘‘Schoolmaster in a 
Great City,”’ ‘‘Home and School,” and “Child Training.’’ Mr. Patri 
is one of the three consultants of ‘‘Children, The Magazine for Parents,”’ 
and a frequent contributor. 

Although not eligible for the award because it is a compilation, the 
Board of Editors has voted honorable mention to ‘‘Guidance in Child- 
hood and in Youth,’’ compiled by Dr. Benjamin G. Gruenberg fer the 
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Child Study Association of America, and published in 1926 by the Mac- 
millan Company. 


A gift of $400,000 has been subscribed by 364 patrons of the Lincoln 
School and the Trustees of Teachers College to the Lincoln School. 
The larger part of the sum will be used for the erection of an annex 
to provide much needed facilities for the rapidly expanding investiga- 
tions of the Institute of Educational Research. Dr. Otis W. Caldwell, 
who since its establishment has been the Director of the Lincoln School, 
and at the same time Director of the Division of School Experimentation 
and under whose successful administration both the Lincoln School and 
the Division of School Experimentation have made such rapid strides, 
will devote his full time to the Lincoln Institute of School Experimenta- 
tion. This institute will include the investigational work of the Lincoln 
School and such other studies as may later be assigned to it. 

The General Education Board has given Teachers College $1,000,000 
toward the endowment of the Lincoln School. The income from this 
sum is to be applied on the reduction of the annual allowance of $150,000, 
which the General Education Board has been granting to the Lincoln 
School. 


The trustees of Teachers College announce the appointment of Dr. 
Jesse H. Newlon, now Superintendent of Schools in Denver, Colorado, 
as Director of the Lincoln School and Professor of Education in Teach- 
ers College. He will assume his office on September 1, 1927. 

Dr. Newlon is a graduate of Indiana University. He received the 
Master's degree from Teachers College in 1914 and in 1922 the degree of 
LL.D. was conferred upon him by the University of Denver. He has 
been High School Principal in the Public Schools of Indiana and Illinois 
and in 1917 was elected Superintendent of Schools in Lincoln, Nebraska. 
Since 1920 Dr. Newlon has served as Superintendent of Schools for Den- 
ver, Colorado. In 1924-1925 he was elected President of the National 
Education Association. In 1925 he was awarded the Butler Silver 
Medal. This medal is awarded annually in silver or bronze to the 
graduate of Columbia University in any of its parts, who has during the 
year preceding shown the most competence in philosophy or in educa- 
tional theory, practice, or administration. It was awarded to Dr. 
Newlon “‘in recognition of his creative work in the administration of 
the schools in the city of Denver, particularly his leadership in scientific 
study and revision of the curriculum.’”’ Dr. Newlon was the first 
Superintendent of Schools to be awarded this distinction. 

Dr. Newlon has a national reputation as an educational administrator 
and one of the foremost educators in school experimentation. The re- 
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construction of the curriculum for the Public Schools of Denver under 
his direction is the most outstanding example of research work in this 
field. 


WANTED 


The Library of Congress and other institutions have requested copies 
of back issues of the JournaL or APPLIED PsycHoLogy which we do not 
have. The editors will be glad to purchase at reasonable prices a limited 
number of copies. Those who have back copies for sale will please write 
to James P. Porter, JouRNAuL or AppLiep Psycuouoey, Ohio University, 
Athens, Ohio. 
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BOOK REVIEWS 


Burpetre R. BuckineHam. Research for Teachers. Silver, Burdett & 
Co., 1926. 386 pp. 

The title of this book at once suggests the modern trend in education 
and the author’s bold outlook in the field of experimental pedagogy. 
In it he attempts to ‘“‘bring together in an accessible way some of the 
results of research work which the class-room teacher will find most 
helpful.’’ The author has two major purposes, (1) to indicate the class- 
room opportunity for experimental teaching, and (2) the vital sig- 
nificance of the experimental attitude as an inspiration to more effective 
and more satisfying professional life. 

In accomplishing these aims material is presented on the psychology 
of pedagogy, the simpler uses of statistics, the use of intelligence tests, 
use of educational tests, the correlation of such tests, possibilities of 
new type examinations, importance of classification of pupils, the sig- 
nificance of errors in learning, the individual child as an object of 
education, and the possibilities for research by teachers. 

The inherent difficulties of research on the part of teachers in service 
will no doubt limit investigational productivity by teachers. But the 
endeavor to encourage class-room experiments will undoubtedly result 
in a gratifying improvement in professional attitude on the part of the 
teachers as well as an increased effectiveness in actual teaching. The 
mere suggestion that teachers are capable of productive research is a 
most significant recognition of the professional status of teaching today 
as a profession. 

But this book does more than indicate the research possibilities of the 
class-room; it also supplies a background of scientific orientation and 
method of approach that goes far toward encouraging further experi- 
mental studies by teachers. Teachers have often been urged to adopt 
the experimental attitude, but they have rarely been told how to acquire 
it. The fund of scientific information and the simplicity of technical 
approach which this book affords are perhaps its greatest material 
contribution and add great practical stimulus to its research theme. 

Education in this country, and particularly in Ohio, owes an impor- 
tant debt to Dr. Buckingham for the many research contributions made 
by himself and his co-workers in teaching service. The work of the 
Ohio Bureau of Educational Research has amply demonstrated that 
educational research pays its own way and in addition produces in- 
tangible results of great social value. We therefore regret that Dr. 
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Buckingham did not include one or more chapters citing specific research 
problems which teachers might attack, and that he did not offer one or 
more chapters justifying his contention that teachers are capable of 
worth-while investigation. Had modesty permitted, he might readily 
have cited from the contributions inspired from his own Bureau, and 
those of other states, the large number and diversity of research pro- 
jects of unquestioned academic quality and scientific precision com- 
pleted by teachers in the field. 

A wealth of research material and research opportunity confronts 
every teacher. These opportunities make the academic research worker 
envious indeed. Perhaps this generation may yet witness an even 
larger public recognition of the merits of educational research. Perhaps 
we may even dare to hope that some day all teachers will learn the 
fundamental educational truth that all good teaching inevitably must 
be experimental. 


Witu1aM H. Burnuam. The Normal Mind. New York. D. Appleton 
& Co., 1925. Pp. 702 + xviii. 

The central theme of this excellent book is mental hygiene and 
normal behavior. The major emphasis is on the implications of an 
eclectic psychology for mental health and rational conduct, the old 
‘‘sound mind in a sound body’’ made modern by a factual or scientific 
approach. One admires the breadth of reading and wealth of back- 
ground which the author focuses on his theme in bringing scientific 
psychology to the service of a problem of such great public concern 
and such heretofore limited scientific perspective. 

The book ‘‘is concerned with the normal mind, especially with the 
mental health of normal children.’’ The key to this objective is found 
in ‘‘integration of the personality’’ which makes possible the adjustment 
of the individual to his environment. 

One of the outstanding merits is the four excellent chapters on the 
conditioned reflex and the successfully popular presentation of this 
important topic. The ample bibliography and detailed subject-matter 
brought together from many scattered sources are helpful to both 
beginners and advanced readers in psychology. The conditioned 
response is taken as the unit of learned reactions and the explanation of 
many puzzling individual habits. Parents and teachers will find these 
chapters instructive and helpful. 

The chapters on inhibitions, attitudes, fears, and the subjective feel- 
ings involved in success and failure are likewise clear and modern. 
The principles of mental hygiene are stated in scientific terms and their 
application made obvious. There is a constructively analytical treat- 
ment of the social and educational conditions which should simplify 
individual adjustment. 
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The aims of mental hygiene are stated in positive terms as not only 
the prevention of abnormal mental conditions but also the development 
of wholesome interests and habits in all normal children and adults. 
One feels that the author is at times somewhat too optimistic and too 
enthusiastic in finding in mental hygiene almost a panacea for human 
problems, but this is explained by the comprehensive conception of 
mental hygiene of which the book as a whole constitutes a formulation. 

In view of the broad scope of this book we can do no more than call 
attention to its aims and point of view. Our special interest in mental 
deficiency, however, leads us to call attention to the timely warnings 
contained in the chapter on ‘‘ Pseudo-Feeblemindedness.’’ The author 
contrasts true feeble-mindedness with those more or less remediable 
conditions which resemble it. Illustrative cases are cited. Our own 
experience, however, suggests that these are exceptional cases and 
that on the whole feeble-minded children are more often diagnosed as 
only backward than normal children as feeble-minded. The normal 
child will by his very success correct an occasional mistaken judgment. 

The book has twenty-one chapters, each with an ample bibliography, 
a chapter summary and a list of problems and questions. An excellent 
index adds to its many other merits as an example of good publishing. 
A glossary of the more unusual terms to help the non-technical reader 
is another feature. While the literateur may object to the rather fre- 
quent repetitions, and the scientist to some lack of precision our own 
tendency is to ignore these in the face of the broad-mindedness, human 


sympathy and social vision which this work so evidently reveals. 
Epaear A. Dot, 
Vineland, N. J. 


Lewis M. Terman, ed. Genetic Studies in Genius. Vol. I, Mental 
and Physical Traits of a Thousand Gifted Children, by Lewis M. 
Terman et al. 648 pp. 1926. Vol. II, The Early Mental Traits 
of Three Hundred Geniuses, by Dr. Catharine M. Cox. 842 pp. 
1926. Stanford University Press. 

Studies of superior children have for the most part had to do with 
comparatively small groups, or with individual cases. Volume i of 
Genetic Studies of Genius is the first study which presents findings in 
regard to a large number of children of exceptional ability. The in- 
vestigation was financed by a grant from the Commonwealth Fund, 
supplemented by funds from Stanford University, and carried out under 
the direction of Professor Lewis M. Terman. Its purpose is ‘‘to deter- 
mine in what respects the typical gifted child differs from the typical 
child of normal mentality.”’ 

The principal cities of California were canvassed, and from one to 
five children selected from each grade on the basis of teachers’ judgments 
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of exceptional ability, the youngest child in each grade being always 
ipso facto included. These cases were sifted by a group test, and the 
resultant group tested by an abbreviation of the Stanford-Binet test. 
This sifting resulted in a main experimental group of 643 subjects, with 
IQ’s ranging from 130 to 200. (Though 140 was set as the lower limit of 
inclusion, 21 cases falling slightly below this were included for special 
reasons explained in the text.) An additional group of cases located by 
other means, and a group of gifted high-school students separately 
considered, bring the total number of cases studied to well over a 
thousand. 

Data were collected in regard to the following items: Composition of 
the gifted group, racial and social origin, intellectually superior rela- 
tives, vital statistics (of the families as well as the children concerned), 
anthropometric measurements, health and physical history, medical 
examinations, school progress and educational history, tests of school 
accomplishment and general information, specialization of abilities, 
scholastic, occupational, and other interests, play interests, reading 
interests, intellectual, social, and activity interests, tests of character 
and personality traits, trait ratings, a summary of the high school 
group, and a follow-up of the main group after two years. Under each 
section methods of collection and statistical treatment of data are 
described in considerable detail, and the findings summarized in con- 
venient brief form. Findings on most of the points are compared with 
those obtained from similar observations on a ‘“‘control group’’ of from 
600 to 800 cases. The final section briefly sums up conclusions from the 
study as a whole. 

A follow-up of the subjects is planned, to cover a period of at least 
ten years. By this time at least a tentative surmise may be arrived at, 
in the case of the older children, as to the extent to which their early 
promise is being corroborated by achievement. It is earnestly to be 
hoped that a still later survey may be possible, to unfold still farther 
the story of development and achievement as related to superiority of 
endowment. 

The publication of this volume should lay forever at rest the linger- 
ing ghosts of the old theories and superstitions regarding the dis- 
advantages and dangers of precocity, and the relation of genius to 
nervousness, moral or emotional instability, mental aberration or 
physical defect. The findings of this study consistently indicate that 
mental superiority more often than not implies superiority in physical, 
social, moral, and emotional development as well. 

Volume II of the series is an attempt to evaluate the traits which 
have characterized the childhood and youth of the world’s great geniuses 
of times past. Three hundred one of the most eminent men and women 
of history, from the period from 1450 to 1850 were studied. The author 
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describes her problem thus: ‘‘How would these young geniuses of the 
past have tested on an intelligence scale? What mental age is indicated 
by the behavior or performance of a four-year-old Cuvier, a six-year-old 
Coleridge, an eight-year-old Goethe, or a ten-year-old Berkeley? And 
secondly, if the youthful intelligence does not sufficiently account for 
the later achievement, what other recorded traits of character may ex- 
plain it? Do great energy and passionate ardor compensate for less 
intellectual power? Are any two of these three, health, interest, and 
ability, equal to any other two, as Galton has asserted, in making a 
mark that the world can and must see and recognize? And, if in terms 
of a test scale the ‘‘brightness’’ indicated by the recorded behavior of a 
Bryon ora Davy is just equal to that registered in the childhood activity 
of a Mozart or a Schleiermacher, can we read from the same records why 
one became a poet, another a scientist, another a musician, another a 
religious writer? Are there characteristics of genius—traits that mark 
all of those who will one day attaineminence? And if there are, to what 
extent is intelligence one of them?’’ 

Subjects were chosen from Cattell’s list of 1000 men of unquestioned 
eminence, the selection being based on degree of eminence together with 
the adequacy of available historical records. These subjects were then 
rated on intelligence. All records of childhood performances were 
carefully examined and compared with the findings of modern intelli- 
gence tests as to the performances typical of children of different mental 
ages. Ratings of three or more expert judges were combined in every 
case. The average rating for the group falls between 135 and 145 IQ, 
but since the effect of inadequate records tends to lower'the estimated 
ratings, it is suggested that the true average for the group should be 
considered as not lower than 155 to 165 IQ. 

Of course, IQ’s assigned to men long since dead cannot compare in 
accuracy with those obtained from mental tests of living children! This 
the author frankly recognizes and acknowledges. All that is claimed 
for the scores is that they register ‘‘the average IQ rating of all indi- 
viduals who do the things that are recorded of the given subject at a 
particular age.’’ The evaluations have been made with painstaking 
thoroughness, and are as near to the truth as any estimates that could 
in the nature of the circumstances be arrived at. In every case the 
reliability of the estimate in relation to the amount of information avail- 
able is indicated. 

The data are presented from numerous angles. Cases are grouped by 
nationality, by field of achievement, by estimated IQ, degree of emi- 
nence, etc., and findings summarized. Environmental factors are 
examined and character ratings presented. It is concluded that youths 
who achieve eminence have, in general, superior heredity and home 
advantages, display childhood behavior and achivement characteristic 
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of high IQ, and are characterized by persistence of motive and effort, 
confidence in their abilities, and great force of character—findings quite 
in keeping with those derived from volume I of this series. 

The second part of the volume is made up of greatly condensed case 
studies, arranged in order of estimated IQ. Data are presented regard- 
ing family standing, development to age 17, including interests, educa- 
tion, reading, productions or achievement, and other evidences of 
precocity. Development from 17 to 26 is separately treated. An 
appendix gives a single sample case study in full, and a second appendix 
presents excerpts, selected and arranged by Dr. Terman, from the early 
writings of young geniuses. 

These two volumes taken together comprise a veritable mine of 
information in regard to the basic characteristics of the genius and the 
potential genius. The intrinsic value of the information presented is 
enormous; these volumes are an invaluable contribution to the study of 
human mind and character. It is furthermore to be hoped and expected 
that they will furnish both information and stimulation to educators 
toward devising better methods of training for the gifted, and will be 
productive of enhanced interest among psychologists in general in the 
investigation of the important problems of mental superiority. 

Jessie C. Fenton, 
Ohio University. 


Harry Dexter Kitson. Scientific Advertising. New York: Codex 


Book Company, Inc., 1926. 73 pp. 

In this little book of only seventy-three pages Professor Kitson 
renders a twofold service to the science of advertising. First, and more 
important, he shows the value of the historical method in this field of 
study. It is his conviction that this method may often be substituted 
for the more expensive “‘investigation of returns’’ and its substitute, the 
laboratory method, for the purpose of ascertaining the elements most 
likely to be successful in advertisements. This conviction is based 
upon an assumption, probably not unwarranted, that modern advertis- 
ing practices are the products of unconscious evolution. Those ad- 
vertising practices which had psychological elements of strength and 
fitness sufficient to make them successful have persisted, while unsuc- 
cessful types have been eliminated, either by the substitution of better 
methods or by the unsuccess of their users. It will thus be seen that 
if successful advertising practices represent, as the author states, a 
sort of economic survival of the fittest, the historical study of these 
practices should show which elements are best. Thus if the assumption 
is granted the historical method is justified. 

The author’s second contribution, though not unimportant, is merely 
a by-product of the first. Setting out to demonstrate the value of the 
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historical method, he applies it to a number of type problems. His 
results shed considerable light upon these problems. His study of 
height of headlines in full page advertisements may be used as an 
example. Measuring the height of such headlines in Collier’s Weekly 
for the years 1911-1920 inclusive, he substantiates Starch’s statement 
made in 1910 that ‘‘the maximum size of display type for a magazine 
page has now been reached.’”’ In other applications of the method 
conclusions which are more than merely corroborative of previous 
studies are reached. History of full page advertisements, size of type, 
use of border and illustration, position, the package, and the history 
of the ‘‘service idea’ in advertising with a few other problems make up 
the subject matter of the book. 

Consisting as it does of a number of clear-cut problems and abounding 
in tables and graphs the book should be useful to students and teachers 
of advertising as a guide to scientific procedure. Needless to say, if so 
used, it should be supplemented by other types of research problems 
such as those involving the laboratory method. Both in its method 
and its conclusions it should also be of interest to those directly engaged 
in advertising. 


Ernest Ricumonp Burton. Employee Representation. Baltimore. 
The Williams & Wilkins Company, 1926. 283 pp. $3.00. 

Anyone wishing to gain a thorough understanding of employee 
representation can not do better than to read this book. Its five divi- 
sions are orientation, needs and purposes, organization, administration, 
and results. Each subject is discussed in detail, from many angles, 
and apparently without bias. Under the heading ‘‘Trade Union Criti- 
cisms of Employee Representation’”’ it is stated that letters addressed 
to labor union officials by the author asking for specific instances of 
discrimination against employee’s representatives elicited no evidence 
of this character. A search of trade union periodicals also failed to give 
evidence of such discrimination and hence intimidation. The author 
points out, however, certain factors not apparent from such inquiries 
as were made which might make for intimidation of representatives. 
While he does not in the main accept this particular criticism of em- 
ployee representation, he does state both sides even when his own 
investigations show no support for the criticism. A less careful writer 
would have merely dismissed the criticism on the ground that he found 
no evidence supporting it. 

Thé conception of employee representation as a mere device to 
strengthen the employer’s control over his workers is emphatically 
rejected. Equally unacceptable to the writer is the viewpoint that 
makes it a means for strengthening employees’ position in their tradi- 
tional conflict with their employer. That both of these purposes exist 
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in many quarters is not to be denied, but so long as they do they only 
serve to perpetuate the chasm between workers and managers. Em- 
ployee representation is rather to be thought of as an integrating force, 
the main objective of which is to bridge this chasm by making more 
effective the labors of both to the mutual advantage of management, 
workers and public. 

The book is primarily concerned not with theories and Utopian 
schemes but with actual plans that have been or are being tried out. 
Principles are derived from the success or failure of various attempts at 
this particular phase of management. The author thus is thrown for 
his material largely upon the published reports of industrial concerns 
and students of industry. Footnote references to these are very com- 
plete. Investigations carried on, the writer states in his preface, largely 
through correspondence, furnish the original data of the study. 

The style of the book does not make for particularly easy reading, 
and anyone not genuinely interested in the subject will probably never 
finish reading it. To those whose interest is sufficient to carry them 
through it will prove to be a veritable mine of useful information. Nor 
is it merely informative, as the author has a definite viewpoint which 
pervades his book with an enlightening interpretation and a hopeful 
philosophy. 


Lauua H. Pickett anp DuraLpE Boren. LEaily Childhood Education. 
World Book Company, 1925. Pp. vii + 220. 

As a result of their experience in the field about which they write, the 
authors set forth the current doctrines and practices in kindergarten 
and first grade teaching. In the first chapter ‘‘ Underlying Principles,”’ 
the play life of the child as a point of departure in teaching social habits 
and the tool subjects is emphasized. The teacher’s place is that of 
guide, not telling the child what he needs to know but helping him to 
discover these things for himself. The contributions and shortcomings 
of Froebel and Montessori are mentioned and it is shown how the prac- 
tice of today supplements their methods. Curricula, projects, ma- 
terials and typical activities are among the subjects discussed in later 
chapters. Many actual doings and sayings of pupils are given to illus- 
trate the points made, and there are numerous photographs represent- 
ing the play and play-work of kindergarten and first grade children. 

While the reviewer does not wish to offer any adverse criticisms it 
does seem that one or two assumptions which the authors seem to take 
for granted should be questioned. The following statement is a case 
in point. ‘‘Then, in a serious way, one small girl sat down in the bed- 
room to rock the baby while two other girls sat in the living room to be 
the ladies of the house. This was soul-absorbing, whole-hearted living.’’ 
Very charming, no doubt, but one wonders just what the educative value 
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of this sort of play may be. Should not a distinction be made between 
mere make-believe and the manipulative or constructive activities such 
as building, drawing, playing store and the like in which real things are 
handled and real ideas brought into use? In view of the current doc- 
trines in certain quarters about the need of facing reality it would seem 
that such a question is not out of place. It should be said in justice to 
the authors, however, that the above quotation does not represent the 
whole viewpoint of the book, and that many, perhaps most, of the play 
activities described and suggested are of a wholesomely objective type. 

Again, while the importance of initiative on the part of the children 
cannot be over-emphasized, it might be asked if the insistence that the 
conditions be set so that they shall decide practically all matters of 
conduct and discover for themselves the things they need to know, may 
not be an impractical ideal. Despite the claims of the teachers’ colleges 
and the writers of methods books, are we able to train teachers to do this 
with any considerable degree of success? And even when, if ever, a 
sufficiently standardized procedure of inducing decisions and discoveries 
is worked out that ordinary teachers can use it without an unreasonable 
amount of maneuvering, may not the conditions they set up as often 
as not deceive them into accepting seeming decisions and discoveries 
for the real thing? 

The book is, on the whole, well written and contains many valuable 
suggestions. It should be especially helpful to inexperienced teachers 
and to others if there are such who realize that their methods and view- 


points are in need of being brought up to date. 
Amos C, ANDERSON, 
Ohio University. 
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